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(3) l^lfrif 9^^&mmm. 2 7°C . 

5 ^-fk;u^VN 0 

< C $Lm¥&d&m> 

( 1 ) »<z)*ptk^-» : 

(2) : *$m$i<D&m<Dtkm*^^ 

( 3 ) ^ WT-f : 

10 (4 ) ^-de^^-if : Gift 

( 5 ) # ^ =7— if : H?'f4 

( 6 ) If* fc^tSlg : 0^t£ 

(7) $U£H<?>3eS^T 5 7 H : y v>V 

(8) ^Bji&iio^^^ K^y ^7^m : y i?Z/ - r^~^ 

15 (9) Iffl^lt^N — T : T-fe^/V 

(10) Mll^^cf* : ^7 ^ ^>n-7, 7^;^, 

(11) tr # 5; VCD^^ft : & b 

(12) DNACGCti : 6 2% 

20 (13) DNA-DNA^^n^-: r/l'^n^^^- n \f ;V 
(ATCC 80 10) h (D Wl "C 6 6 . 5%©DNA-DNA^ 



25 ^^^^X'-r^^-^^-7 : -y^~nv ? --(Bergey' s Manu 
a 1 of Systematic BacteriologyJ N 
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W>2m ( 1 9 8 6^) «r*#fcLT N t (O^k Wl U fc G •=£ 

CO^^:, 7/i/70^^- tr^/l'S * (A r thr 

obacter globiformis) t!l JR*fS IS^ft "t? & 5 - 

5 /^VVnf f a - ^ y v/H W^/^ilWI, *3 

<5 o 

10 — ^nt^/l'^Al 9 ^ML, 3f 5^1 6 0#1:\ 0 

< tfrtTJlC ITU 1 tplkm 6 Bf^oafiiEff i^^Am 
li&^fil^W^BWf^^feir v* — fc^K U gfe#-§-F E RM 

BP-7590^ bTSfe §tbfc 0 
25 ilLfcT/V^ ny<^ (Ar thr oba c te r) JS I- JK -f~ 3 f$ 
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10 



15 



20 



25 



«;ilift?&ai> ^^ttDiSir^^— s 1 9 8 5^) };itf!CTtTofc 0 
<|$£#5 S 1 
<A ||BJ§S7F0B> 

(1) mftrnzzmm. 2 7°c 

il^O. 3 7^0. 7/zmXO. 875^3. 5 ju m <Dfe Mo #?F2t£ &> 

(2) EYG*^ifi^ 2 7°C 
<B i#*tt«> 

(i) mn-m^mmm, 2 7°c 



R *:ISBlHiI , C2)513mm 



(2) f*3tt*^#ffi*&i 
4eW : 4>M 



2 7 °C 



(3) mn^^^^^mm, 2 7°c 
<c &a^tott«> 

( 1 ) »»OjP7K^# : 
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( 3 ) !7 IxT — if : p^ft 

( 4 ) ^^Z/^-if : fiftft 
( 5 ) : 
(6) : &^<I4 

5 (7) Mig<5D3E^-^T ^ y R : U S?^ 

(8) lEB^it^^^ 0 ^- K^y ^7 : u^y-ry-y 

(9) *fflJjajg^N — T V/V-M : Tir^/V 

(10) Mlg<Z>tlf£Eff : #7 ^ 7Vl/n-7, ?J*;*-x s 

10 (11) If * 5 i/O^^fi : ft b 

(1 2) DNACGCtI : 65% 

(13) DNA-DNA^^Pi?- : 7^t^ 
(ATCC 1 3727) t®Kt*8 4. 4%WDNA-DNA^ ; f 

15 J^Ji^m^ffttMi-K^V^T, DV*~- — X • -r=a.T/^ ■ • 
V ^ ^ ^ ^ ^ ^ y • ^ y x y ^ ( B e r g e y ' s Manu 

al of Systematic BacteriologyJ^ 

^2# (i 9 8 6#) ^##iat, ^^p® t (Dmm^mn^tc. z 

CO^^s ^Wfe, TAsXTis*?*— =7^^^ (Ar t h X oba c 
20 ter ramosus) fcJRi~ 3 fr MW^^ 7? fc "9 s a ->f V -^/V 

25 -y-^ s i 13^5^16 pfttp*i^!io < r*m 
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fF£%lFF£i?^^ — fd^ffc L, Sf£#-^F E RM BP- 7 5 9 2 ^ 

k -effi 5 <d mm km s m m « > ^ & 4f-e 

20 #i?W N ^hy, SW^;*, i^^xft ^©tlli^ 

So Mfcs ^Si-^ct, r^y^ t*^ ^ ^igMv^ftSo 

25 MS 4 o°c, tela L< «2 0 M3 7°C, p 

H 4 7531 10, £f £ L < 5 7531 9 J&> biii fc£ ft 5 ^#^$?^«J fcfft> 
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^tt#^$lJPS^^V^S N ii^f*. 0. 5»S2 0ppmi5»*L<\ 

-rs^su ^sv^, 4 /^^—^ ^^m^^xmm^-m-r 

%L]$Bm%ftM - flit, ^t5iHt§5o -MbLX, m 
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25 

— X(Sepabeads) FP— DAI 3j ffiffite m^ftfeJ 
^i^^7 7^^PVh^77^-, ieV^-C s Ft7r^!)/> ( S e p h 
a c r y) HR S-20 0 J ^^ffiV^tT 7>f - ^ b 

5 ^9 ^ -f — n F7'f-/V- F3/^/V (Buty 1— Toyopea r 
1) 6 5 OMJ ^>^ffi^fci$*^nvf^7 7^-, HtSI, 
Ft77^!J/V (Sephacry) HR S-20 Oj ^/^Srffl 

10 ^iiJ:Lt#?.ii^T^§o 

15 iSHTa-1, 6^>3^;VgA^|, L ^ - » 55 5fc *8 © 
^3K±©if^4^L, h =7 >-£.$,m%m£-f, EDTAt 

( 1 ) 

25 ^S5c^OMi^tlTa-l, 4 ^ 
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Jfc < a - - t \Z £ o t\ ^3l7C*ffi©^^ £ IT 

o-l, 6^>3V/Vg»^fL, ^ 0#3S^u*«m^^^^« 
SJ: Lta - 1, 4 ^;vni/;^?rtt5^3-^t^^ 3 ^ 

5 (2) 

S D S -^/Vm^^Slfe}- i!3^ 7 4, 0 0 0»I1 60, 00 

(3) mm& 

10 ®lfttft^^ft5 0 

(4) mmum 

pH6. 0. 6 0 ^1 4 0 75^ 5 0 "C^fSfflrt iei^jSM 

pH6. 0, 6 0 ^Fb1/xJ&T\ 1 mMC a 2+ #ftT^ *?J 4 5 75M 5 
15 5 0 COfSISrt^igig^S^^i-So 

pH8. 4. 6 0^f B 1gf5l:\ 6 0 °C £ 5 0 

pH8. 4, 6 0^1gJStlmMCa n #ST, 6 5°C};i^ig?U 

( 5 ) mm p h 

20 3 5°C, QO^mRJ^^s PH|)6. 0 7518. 4 Ofgffl 1*1 izHEJg 

p H^^ri-§ 0 

(e) m.m&m& 

pH6. 0, 6 0^FWt5^t> 4 5°CJ^TiufiSS^^ 

25 pH6. 0, 6 0^FIMt5i#t\ 1 mMC a 2+ #£T, ffi 5 

0 o CJ^Ti^Sg^lrft5o 
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pH8. 0, 6 0^f B 1Mt§^ffl:\ ^ 5 5 °CJ^T(Ui.^£i 

pH8. 0 N 6 0»it5^ttt% lmMCa 2+ #ftf, ^6 

5 (7) pHgc^'ft 

4°C S 2 4^Fl^t§*ftT\ pH»4. 5BI1 0. 0 <E>fSB 
I^H-Sr^p Hi?:tt5 0 
(8) N5fe«gT ^ ysiia^ij 

^Pi/y- ^ y ^-irU — ir y y-n^^y-^y v'y-T^/^ 

^ « , r^-^-^n y is — xi j i/is - y y - is - tf;v # 

5: y-7/^ = y-T7 = ^- ^ 5 >--^^^7l/T7 — ^ — PAs 
15 #3I5W<E> a-^ yv;V hWl'^nllMitDlSi: ITS, 

^ h y >\ ^/v h^-y =r»Jk ^©«fP^^#*3a^v^btt«o itiba 

20 -1, 4 jfe^Sr-g-tp^=iaf«Sr, isflsy^is-tf J Afc 2? 

©fef+»"t#* (EC 2. 4. 1. 18) T^ILfctS^iV^Sr 

ffV> ^ y ^ • • T ^ u-VX ■ 7VK • !)i//fTj)K'iV 
f 'f AX (Handbook of Amylases and R 
25 elated Enzyme sJK s^ — JS^ls ■ ~7 \s ($g) ( 

1 9 8 8^) KHaSfeSftTV^S, a - T $ 7~ H? (EC 3.2.1. 
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1) , j8-T^7— ^ (EC 3. 2, 1.2), 

£#cT ?7-f (EC 3. 2. 1. 116), ^r/V h T h y Or— 7. 
4^757-^ (EC 3. 2. 1. 60) , 

J^T^— £\ v/VK^tt-^^r^^ (EC 3. 2. 
5 1. 9 8 ) if(Z)T 5; 9— t? ^#fl¥bfc^##^&JSV^ r 7)s-e 
Hfctt, ^/V^-lf (3. 2. 1. 

4 1) , y T $ y—H (EC 3. 2. 1. 68) & if 

l 2J^T, 35 KM* b< te^ 5 J^T^051-e^S o 

7- , T y tr / — ^ N y/^# — 33 J;U«N-Tir^/V^/V 

KliB»-ete, m\z.m £>fcv^ , r w /w%j St^ij: ro/ 0 j ^mg-^i- 
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£V^ 0 L < M4 0 %SXT, J5(-S^ L< 3 o 

5 pH« N i§3t, 4. 5 1 0 <E>*£BtelWfflEi-*Lfcf J: v^o 0*L<tt 

#i$t5, * it n * © §p fiftm®*?? v =* — ^><D7k 

15 ^^i^^^i!© a -y y h -y/v^v^=i$f5C£$cS¥st ^a-^yv 

(1) a - ^f y V/HWV^nf f 0Mtu 
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3 -y y ^/v fi//v£^^ri~s^K^r^j^i-§o 
io ^rtfelfiiaot^yv/Hwv-i, 3-^y-7/H^/H 

(4) "gO 9 mZfrfcttfttZs ffS, (1) (3) ©RS^g* 

t m * © at ^ mm & sat s 0 

15 iJfcPJ bfc j: b a-^yv/vfy/v^3|ft|iit 
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<5 o 

10 J&fl&fct, ^3t7n^S<Z>!£l^*il5£i; LT a - 1 , 4 J? /l« =* is /\<>1f& & & ft 

itiKDm^^fcfe, mm^t'^mm^ a -y y^?v b v/^yy^mr^ 

y — if N yW 3/^7 —if (EC 3. 2. 1. 3) a- f A* 

25 = — *t? (EC 3.2. 1, , 2 0) ft if (D MM T?2S# L T ft 
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^^Jg-efe «9 \ iiH #P?P3 58-23799 -5§-<&# N 
5 4#H§Bg 58-72598 ^ }^ Bfl ^ § fb X 3 # f & > 

5 o%mi^ its^3 o%75^9 o %© mwm wm^^m* m 

15 ^^EltS^^/^fc 9 0 . 1 7ZfS 2 0 %©i^|*#TX\ U 

195 H»IT, 0* L < it 1 0 7!;^ 9 0 °C c£> f£ HI -C\ 8t# Loo#;?fr 

« h * *§ift 5 -^^fy b^M3t-rs 0 
at** bs it^H e B * fc n n m~t &&&&& & m^-r 5 #8- , 
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Hid, ^IS^ogWEiBtte, 7^7-^^a-^=ie/^fia 

Hid<<, ATS^r^d Li- < v^*^ tTtfiJffl-C^S 0 *&5Mfc*b 
(DttM, m$k&®5Jk~tZ^b fettSo Hid, ^^PJ^^^E^gf* 
15 &t# N te^^^^-y-g^^-efe t) N fsr ft < , 

gfc^-Cfc-S d £ id X 9 , ^ a B B If B ©S^i:iJ, 7/^y^ t Kp^^/ 

£ LT^iJffli-S d fc %WfUid^ffi-e^ 5 0 g&jEEflifti 

20 itt^i 4 ©'14I^MLtv^5 0 

mm-®, mm, mm, mm&* ¥<D&nm&.m\z.&m 

«>©W!***fc LTtffittSo ft bis, ix.l^^ ^> ^ Kaffir, 
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5 y V % T "fe * /V 7 7 A K % ^ ^ 7 P» — ^ x ^ y W N T 7 f£ }£ <D 

=3ri/y f— /V, ^/i^v— /v& ^<D^#n y — tt-***^« -^y = v 
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/'jV, — ^ y >— A N #J*^ — K^y— A s V a — ^ U — A N . !7 

^r^7^^s — % -Y ^fV — ft ^©^S», T^f^^y- 

a % ^ — < v V ft ¥<DykM, f^o^nyT'S, i?©^** 

fc< as, ei»©i^jf©««i©i, ^a, 

^co^Hf $4, xLt*ft¥<Dmmftt*(D&m 

mm^mm, mmm. &&m, mmm, mm, mmm, mmm, 
^-/uft t*<DMm, ^7, umtm, 

20 Bpjfti^a.— BP^f=t — t — s ani^LSi, Wffe*— yft if<©ep 

Mi-te, IfffL^ Ky ^^1, ^7°^K^ P p p, tt»t 

tt5o ^^f&, ^^a, mi&m> p*Cx y^y^y— a, 1*3 
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■ ^^PV^ • 77^^^ (TNF) — a, ^^7 -^^PV 
* • ~7 T 9 ^ J3, ^ 13 ^T-^^^lfiifcH^s =3^^ — jf«H 

-fyy^yy, j^^/i^y, zfu^fri/^ ^y b 

=f-y N g;M^T7^^^ teb^y^^y, y ? -itffi, 

15 ^yyy, xy ^nv^^yy, ^ n 7^71 = 3^ — ;v ^ ^ 

h7t-f^yy, xhy7b-7^yy, v-y^^c^^ 

^7n^y^TH\ 7^ i=* — /K hn7iPwv/^ ( ©^7?yt 

epa, dha, t 9* F^mft t*(omm^^nmffim~£f-te 

20 ^Oi^t/W, y^° — ir\ x^f7-t\ r7nde^-^-^ N ^ n 
ir T — £\ j3-TS;7— ir\ ^77^7-^\ ^/V77^- — if, =7 9 * 

ir/vi?y — fj: ^<D^-m±mmmmm, y^/y;*, ?Lgg0, si 
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}&&<DWWCV5± (f£#) , ^tt^^cr>^Mb^ih, IfTK^ih, fill 

15 W#>^^^, SJj^rc^^ N f&£Jfem^;*, i&fg, 

m&yote, ^ffip B p^Sf fc&V^TE:, n--> 3 >- N ^y_j^ N 

20 — K zfny^t^^cD^mx, ft$£ 

;5"tfA,, Jumv^\ gfeM^^- — a % -7 ^4 was]) ^ 

25 ^ , — T n— 3 >\ *^£k JfesgJ|sh Sf^Jl bP-h^y TJ^ 
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5 yx-ey^P-y 3 y, ^° w v a 

y ' — a N — ^ y -a, tr— ^-f 7vt^ 

15 ^-f/K p^^ihfe^y— -A, Biitit^p^-yg y, b j&frit£>tf- 
— > ^A'??*- > xt^/HJ ^^/v^y — 

A, /MbWft^/IWb«±p n p, T-f 7>T^— flsffiiBi^ PIE, !)y7^ 

20 ^v^jfe if© nEMbttiS^ /^y/n, /^^-ov, m£Hbl»&£f 

m^fti, mm, Mum, &.*m, v-twm. ^-^a 
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15 ^^>m, ^ ^-^m, xfryyi, ^-w^i^ 

y/yysw, mmy y v ^mmm, it?/!) 

— /k tyy;vr^3-;^, ^yy^T/va — 

y— /K y 1 f w y / y n wv/^'c iiftr;^ - /v (#{it/^ 
— /v&^tr) s ^*y—/K 7°n/V- /K y y/p^;- /k 
25 y— /k ^^-vi/^yn— /n^yy^ynwy ^y-fery^^ 



WO 02/10361 PCT/JP01/06412 

40 

^•^y/K n w^-^ y /v N ^ i/^ni ^ y /v, 7 r> y 
v^ni/x-^y/ix^ 5; yy^i/^nu^^y/K ^>^f vi^^^ 
•t- y /k xt7!) ^^=< i/;*^ y /k 12-t kp^^77 y 

10 /y yiWi-f y^ptVK 1* v $ y f&trv ± v -y^w 
15 5: y x^tsmmfb. ^-ymm&s ^fry y^^^v^A, 

7l)y^iitby y^, 7y!)/H5lif^^/^7^, ir^ 
h y y t^Vxf vy? £ y /vrn^-^r,i^it^- f y 

9 j** & y ^-^r v-^^- 9 y T/^m h y / — /vr % 

tvjiiiiisit^avy h y y ' — /i^T 5 y, -r^mi^y 
^yyytfy y yii^ *r©&>r a-y-feiwi&teflu % 

y ;v y y y ^/vt 1/^=- v a n ±t^^^T-T y ^7 

25 7;^^/Ky d r; yx^^, Kfy^-y^ f/v 2 -71 ; ^yxf ^ 
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^y*y*y - y A-<y^ yfc k*<DWi4 Jr^&^mfefeM, S BSUbli^ 

5 t^^yi/nt°vy^y ^ y y t> y y^y /h" y y N ^ey 

ti/yy|y/v^7y, ~y a $IJ3BJJ£^^;*^/y, ^yf^wyi^; 

yyy^y a— /v, &Bfe ^ V ^^/v, ?L^-fe^/y, ^U^-=¥^^^- 
uytf ;vx- f^, tf? y ^-^->az=^ f;V7i 7"/y N 

io ^ey ^ £ y ys^y ^-^^^^i/^y/i/tr^ k ^ey y ^ y y^^y 

/vt^y, h y ;3-w y^tf? y t^vxf yy y /y tr y- y, -^h^^- 
w y^^y t^yifyy y/y tr ^ k #?y t^y^f ^ytvy 
fttu *°y t^yxfk«tv-yft/^'o#ytytt#s»J^. 

yy N n~X^<y#Vy N rvyK^yK, w-^vs' Kc, y y— /y 
t7^R, y^yyryfyT^i-^^ — y^K lyy-R^jfo 

i^oyytNA, tvyy i ^^©tfe^-^^fei, fy 
>*y^ U-y-ir y foipt— % ^^^V, ^< y ^ V ys o — G , t7f- 

fcf n Tyf^y^r^y^u-yF, y y h^y-ys Ff ^ ^ 
25 7 /yy*y — yB^i^ife?- /y^&St, y*y y r y fyvy— f 
cf, yy^^/v^/, y-yy?=f s y fy>- na, #/v^y 
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^p^y^^o^pf y^f Fife*, ixy = ^, ^-^la— ^w^p— N 

ff^LTIt MxJi\ C^f, H*#fci?flSaj*tf 

Jcm^ftMtsfriZ) %¥&m-fhtiZa ^fftHTIt 

yy/v, *sh7— 7K i^Vn^n^ sv s ^ ^ yT;yft F\ ^^^7 
25 =r— ;K xf ;w^y y % Si^^^/K y^nwK t< h — /v, 
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yigirLTte, MxJ^ /K w^yyy^K a - , p R 

10 ^ r 5 y (t^^Bi) N u#77^^ (t7^;yB2) N t°u 
©ft##ft if© tr* s; v b i^Mi-Mb-a^ l -r y ra^trvgK*, 

2 — O— ot— D — i^/V =i L — T ^ =i /v tr y C £> ir i~5 ^ 

y =i L — T y ^/Vfcf y^, 3/Vt*y % u < te^" y = f 

15 — l -7^ ^/i^fy^cDT y/^ftM^fr (B'I£ ri»t^;yc 

J ) , L -T^ ^/H^>t^i^^T/V4 if h& ©fife© L — tr 
yillflv^ if CD If * 5; V C RlJSTMk-a^, x;Vij;;VV7i P — 

/v, 3 i/j/;w7 m t2 — /v N ifr^ if ©tr ^ 5; yDKUR-f 

20 7 - > ^u* 6 - h = b y ^y — rttb©^^#:^ if© tr^^yE 

jftj, rnxiffife, t/VtTitiiil^ Tf9s*tbtiWo* T Klfcffi 
25 #u yy^3*ffi#K ^ 3 ?f*tfc|$&U !> — a y^teffl^K 
yttffi^K ^-^A^tttH#?> ^y^tttB^K ^--y^#iffife s 
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mm®>, xxz&Bttimvo. xrvrmmvo. ±*v#\m®, ±^ 
zfvmm^s yjxmmyo, ?jj»mwws, m^mm, y^^mm, 

ty^aii ^f-^ttutj*, -<~/<i-mmm, -wmmvo, * 

m^, a^e^ttw^, mmrnmyo, mmmm®. 

10 TXi^y, ^on7^/v > ^ y ^vfc if ©fit^^ h<DWMik& 

#3§9|-c#JJB-t?# t Lttt, Mill, HE^^^as 

*38W*C5PJJ1-Ct S^^lftKiR^Ji: bT«, ^77^yS 
i&#Bftai^7i/, ^°7i^y f/^T 5: y ^Ji^Bfe^^/v^dp ^/vx^r^, 

2-t Kn^rv'-5-yf/P7i^) ^yy 5 MJ7/-/K 

25 >U3\ 2, 2' C3 7 - [2- ( 3 - — zf^7V- 4 - * <J-fls- 2 

7 7ly-2-^iJfy) if !)f>] 7"p^-vy] tf ;* [ 3 - 
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^^^-4-^^^] fr/u-^H-^F (S'J£ r^^ h-^ 

J ) \ 2- [2- (3-^^f/V-4-^f;V-2-f7/!Jy-2 

-^!)f» y^>-] -3-^/^-4-^wry , y = n3 

K (BU£ rt°^^i/j ) , 6 - [2- [ (5-^n^-2-t° 

K (BU£ r^^^-— /i. j ) N 2- ( 2 -T- y y tf-/v) - 3, 4- 

*I8Mt?^J^-C# ^Stte^Ji Utt, IE tea£^;fcjfc#^#L Setoffs 
10 /Str^l" 3 &©<£>{&> IS^i^ntVK 

S'J£ Tndgaj ) , /f;vt Kn^^7=y-^ (SU£ tbhaj 
) N i^/f/Vt Kn^r^f/^y (giJ^S TBHTJ ) „ 4 — fc "K n dp 
txy ^/v l - 2 , 6 - — v--=r y —-f^-;v~7 31 y — fct*K: c H 

15 

20 A'fc if© / — /wig. gifi, y/nfyg, f-y^/v^, S5H 

25 m.ity*% V &?£E<D 4mTl/^^V &ik&%0<D@L, M.Wi?v/V^ 

^rv'^y, i -^^ Fndr^yt°y^y-2-f ty, iftU/f-A 
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10 JBTSfe^^WfettSo 

15 ^f^'yyy, t°y $v?y, z^y-y^ t°py, 

^=t^^g£. r/v^^y, ^j&py, /^*y^y> Ru^/i^y 

20 ^-T ftil, T7^W>\ 7 7 y f ^ ^7t f - D L - ^ f t 

777^ h-f yi3-^yf/v^f yi, >f^* i e— /k >f y K 

7tf/vtyf^t, fii^7*ytK7^, 7 
Xyy, /jvXyy, ^ u>f y^^ in ^7 * = 9 * is s ^y^/vy^- 

/y^/^yf y^ ^ mm vote z&m? hti, mmtvx 

25 tt, fe^^s Mf, ffi®, i«^**t57° 
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5 I, tr^pyS, 3 y Kp >f *3-^MWs 7 0 /v^>'^ /v, is 

7trr^fA, f7#>f^A> ^-tf-v* ^^-^Jte ifw^lSlg 

& fet^^^^fe^il^^Xf*^^^^?^^^^^^, 7 ^ / m h IT 

/yvy, fw^y, fp^y, vx^y^ 

7°p y y s t^njjyt, ir-/v=iv>\ j; 

->f;Hly, r ^/^t> y^, JfA"? % v-;*7^ yy,;V7 ^ -y 

15 i^;v7 7^y, Mj/h7ry, 7^ y y> /3-7 9 = >% ^ !> y 

/Vir/vn— tf/Ptf?^ v-t? ^;HR#Sh T^^yS^PtVy^l ^ 

—/V, 3 ^ — ^ v , >r7fy, *^y, 7;v7*^y, if^^v, t 
Fp ^ iszfxi y y ;* ^/VT y/^-^ <7 a^p !) K^ — 7VK ^ y tf 
^/i/7;V3-;i/ N #y y Ky, /KU tf^/vtfin y K >- — tf 

25 ^7tr - h&m&$)s y yy-f ^ ^UT^u^tb 
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(DfcmmMft*, mt-r vv v a, mtx y^^, mmi- bvv^tz 

Lfetb^«t<, urn, its fife^, s*> ii, 

io mm. sa, f B f, H^jfcir^^p^fe^igM^tbSo 

/ v 0 / o> V b y r> A • 1 2 0 . 0 6 w/ v %, fiM^ ^ 

20 ^V^A • 77K*i:0 . 05w/v%> *5 J;U?7K^fc^§^^i§^^r> 
5 0 0 ml 17 ^ n 1 0 0ml ^Ati> h ? V"- 1 

2 1°C, 2 0^flif L> ^*PLT, ^^/V^ ^nlf^^XC9 
(FERM BP-7143) ^liL N 2 7 °C , 230 rpm-C4 

25 ££>fc N -^COita-h^f h 9 1/— ^ (12 0°C, 15^1) 
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/K try 7Km^ (^ftite : 4 : 1) , fi^v-f^Lt^ 

/V^lil r^r^^^^/V6 Oj (T/V^^^— K 20X20cm)£r 

2 mMii-r5 ^ y ^ p b - (kt, ttl 

5 cj tm-To ) &fr&v^ ±m*p?>mn&i£M l/c 0 toht, 

7x^/vr ^ v - r =- u v^-e^feu-cn^fc r f ^a*^ 0 . 

3 1 coiiimiz-mm- * ? j — /^m-cm&s ^7^=^r^- 

10 3fet#fe±fft9 0mUpH5. 0 , 4 5 t KHSSE L v 

J , ^imit^ttSt) ^TOif7^SH, 5 oo^. fit 

7 5 J*tf£»P LT 2 4 BtRflMS tV^T, TKSfeYb^ h y >7 ^ 

b s Hlftll^ f t vMll F^^ t ^ t y s k - l b 

J £ Or/vu; MT-^^&Wtfflm FIRA41 i J tS«tt, m 

plcj tmmirZc ) -ep-<fc^^5, inai^tJ:5^> ^ffi 

n$mio. 8 4 — ? o^^^m £tK Mgtt 9 9 . 9%J^ 

25 JiT?*i*T^M^*C&5 - t Lfc„ HPLCIt IT fa 

Vfl?9* (Shodex) KS-801*7^J ( Bg f P « I » :>£ 
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tfcUat) ^fflV^^77AM6 Ot, HO. 5ml/min*©^# 

■Cfrv^ tfcfctm^i&JB0fH- fR I - 8 o l 2j (^y-«^^i±M3t 



10 £&«:&##f (1» TFAB-MSJ ) Lfcfc^, 5C:&»6 4 9c7> 

**S«^ffiV^T*«M*Bfllfe (iif^ TNMRJ ) £r?To 
l2Bllc:^t 1 H-NMR^^^ b /V t , ^3ii^*t 13 C 
20 -NMR^^n/^I^H, ^tub*^:? b/^£:I££pfS5f ^ £ 

^ ? ^ f y - (European Journal of Bioc 
hemistry)J s 641 75 ^ 6 4 8l ( 1 9 9 4^) ^|B^$ 

25 vVV - ( 1 -» 3 ) - a - D — =i tf ^ / V/V - (1^6) - a — D 
-iTVVn / i^/V- (1^3) -a-D-^>3t°7/WP- (l 
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BP 1?" ^ ^ n { ^ 6 ) -a-D-^>3t°7/^- ( 1 -> 3 ) - 
a — D — i^/V nt°7y - ( i -» 6 ) -a-D-//P3^7y^ 

- ( 1 -> 3 ) — a — D — i^/V ^t°7/ i/fr- ( 1 -»• } "C fc 5 £ £ 
5 WLfd 0 



3 y^A^ t^*>7C 9^b(Z)a-^ yv;VbV/V^ 

(7tt tr— /M*5^*±$£3t) i. 8w/v%, yyir^y ^^o. 

1 w/ v %, y — ^ MJ^ • 1 2 7k^O . 0 6 w/v %, 
•V v- r> A • 7 7k4t 0. 0 5w/v%, Tffc fa 6> ft 5 

5 0 0mltH^77^3|nOOmlfoAtl, f^l/ — 

XC9 (FERM BP— 7143) ^^®L, 27 °C, 230rp 

oLAtb-c, mrnmm, ^mvxum 2 7°c^ Lfcft. ®*&*^iv 

20 /v%^iSt, ?£S2 7°C, pH6. 0 0 tfttjoo, 4 

0 . 9 5 W{tL/ra 1 "C & «9 , JS'O^H (10, OOOrpm, 3 
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i <&mm mm&m s , i i o ma) -e, a -4 y^A* h v^(g^n 

1 . 5 ltMfc/m 1 (D^t4 (Itffitt^J 2 6, 9 0 0 1?, flg 

ytmmtkf&fetiktem 0.95 w£/m 1 17, 100 ^ 

— ^ SrSIS 2 w/ v%^5i5l00 mMiiifi ( p H 6 . 0 
) WHTlf«a> ^©IISO. 5mlicHlljR0. 5m 
lAnfcT, 3 5 0 ct60^F B 1i#gjSL, ^<Z>KJ»£r 1 Oftm&B 
10 LtRj6«r#±§*fcf, -e^SJiSat^^^^^Rfei-S^ y-^A' bV 
/vv/P^^i^/Vf-^©?^ £. co-^/i^ h — ;*fi£r N 1 Ij:|B 
|©HP L CfeT?^*i~§ £ £ t j;oTfTofc„ a -4 y ~* A< 

^3lf^fi©IStt l Wim, _bfa©^#Tt? l ^Bflie: l // ^ 

2w/v%^5i5l00 mMS^iii ( p H 6 . 0 ) lc 
i»$*IIIiL, ^©IIIO. 5mlf|$i0. 5m l*Di 
20 T, 3 5t:t3 O^lliML, ^©M§r 1 O^HtiltS 
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^#100j , f£^b^5£^ttM3t) &Wk]£ 2 w/ v % £ & 5 «fc 
5 5 0mMitl«S (pH6. 0) § flfi £ L , 

m&O. 5mll^il0. 5ml»iT, 3 5°CT?6 O^FflliiH 
5 mv, ^©R^t^l 0 o°c-ei 0^»felLtS)S^f±$*fc 
It, a -^>n^/^^f (j^p n n^ IT b 7 ^ * ? A* =» V ^ — if L 
TT^/J J, 7 0Wi/ml i^3 7^7-f ( 

^#ir£ffc#l£!tfc5££*fcflR^) 2 7 ^flr/m 1 £ Sr^tf 5 0 mM|f 
^Mf^C (pH5. 0) lml ^JBiT, 5 0°CT?6 O^I^IL, 
10 ^(Dm^ 1 0 0 o CT? 1 O^lfelLTii^^fcl, 31^0 
ff:S£r^!|l 1 IB* ©H P L CSl?£it5 - £ «fc o Tfro £:„ W 

15 

3 -C# ^tbfci##±?f^J 1 8L^80 %l&?b?iK&tt*Oift*f It 

4°c, 2 4Hl5jftf Lfci, *®:SMfrtfciR4fe HI (io, oo 
20 0 rpm N 3 0 ftm) LT0J|XL1 OmMUypllfS (pH7. 5 

) \z.mm&s mmmm^tt^xmvfL-xmmmmm 4 o om 1 &#fc 0 

iio ts a-4 y-^s^v i/A'm&m%fg& & 2 a, 7 
oow£^ mytmm±$,i£&&m 1 5 , 6 0 o^%ltv^c 0 ^ 
25 (Dmmmm&=m4k^m&g;%tm f±^^— x (s eP abeads 

) FP — DAl 3 J ? As%m^tz.4 irvt&Bktr nvf^57^- 
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71^4 1 , 0 0 0 ml) lifLt £ <£>RS, a V f 

i©^ftlt^ IT-fe^ tT — X (Sepabeads) F P — D A 1 3 

J ^/MC&ar-SrTK:, ^ff B^I^Wlfc. - 1 MfiSE^c 

5 ^^tpl OmMlJyilli (pH7. 0) I'ltt, ^Stff^ £ 
S^^HLT^iWIr^t^ T ^ V -v ^ • 7j/W^7 • tf-^ y 
*5fc5£^*fc$a rir^T^y/^ (Sephacryl) HR S-200 
J ^;HrffiV^fc7 7^=f^-^nv h^77^- ( <7*/Vft 5 0 0 m 
1 ) KL&Vlto mmfeVk&ftfe, r-fe^7-^U/^(Sephacry 
10 1) HR S-200J ^luftf fifcgc 1 b 0M© P =■ T ^ 
7'7xy Hi^ic^T, A/ Y T h 7 J* 0 mM^f) 1 0 0 mM 

20 9 J* 9 v ^ ^ 9*7 7 j — ©VN*f tbOpf^K:^®*?) btbfcv^ £ asfca* 
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5 I^^lMfilg^ttfl OmMyytltf (pH7. 0) ^5t#f U 

-F3/n°-/1^ (Butyl— Toyopear 1) 6 5 OMj /l^ & 
fflV^i^Tk^ n-r b^y^ 7 ^- (^>i3 5 0 ml) fc{*Lfc 0 

IT^^/V- b 3^° — /V (Butyl-Toyopearl) 6 
10 5 0 Mj ^/W^* L, 1 M^^ 0 M(D V ^T/y^ 1 ^ h "C^ 

^r-^tfl OmMyi/^IXIfj^ (pH7. 0) K:3S#fL, ^(DMtftW.'k 
jt^^ilt LT^ife^^t^ ft77^^ (Sephacry 1) 
15 HR S-2 0 0J WfflV^r7^S7^f-^PVf^77^- 

*1 



x s 


« - •< h v.rt^VU 


a — <4 V h 

(W/mgl^S) 


(%) 




8,110 


0. 1 2 


1 0 0 




7,450 


0.5 6 


9 1.9 




5, 8 5 0 


1. 0 3 


7 2. 1 




4,040 


8.7 2 


4 9. 8 




3,070 


1 0. 6 


3 7-8 




1, 8 7 0 


1 3. 6 


2 3. 1 
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mmvtz. a v-^jv y ^/uy/u^mm£ij$mmm&$: 7 . 5 w/ 

5 mWi4 - 1 }£fB4fe<£>T 7^ = -7^ — ^ n-^ h^^^^tioXo 

^y/v^^mmm^^, iM^^t?i omMyyiitt (pH7. 

^tfc$£ IT^^/V- V 3 ^ — /V (Butyl-Toyopearl) 6 
10 5 0 Mj ^/I'SrJBV^fcBfiTk^' n h/57^f- (^/V* 3 5 0 ml) 
#t U o r^^-^- h 3^ — (Butyl-Toyo 

pearl) 650 Mj ^/K^if L, 1 Mfa 0 M CD V = 7^ 

SJi^WL, *^m^tt^^-r®7>^^feiu^ bfco ^©m 

15 IR^^ 1 Mffi^^^tf 1 0 mM D y^If i (pH7. 0) l^itf L, 
^©a^fStSriS^^lllLT^flStoSrl^^, ffe77^y^ (Seph 
acryl)HR S — 2 0 0 J <7Vv£r/g V^fcT 7 ^ = -r" ^ — ^ n 

20 



25 
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2 



x m 






i|T7 rtrf 

MX. ^# 




2 6, 9 0 0 


0. 4 1 


10 0 




2 4, 7 0 0 


1 . 8 5 


9 1.8 




19, 4 0 0 


3.4 1 


7 2. 1 




13, 4 0 0 


1 8. 6 


4 9. 8 




10, 0 0 0 


2 1.3 


3 7. 2 




6, 4 6 0 


2 6.9 


2 4. 0 



5w/v%) tttt, I^B#{C^c»j Lfc#-?*^ — (0*^^^"- 
10 ^Lfct^5, ^filll 4 0, 0 0 0 +2 0, 0 0 o^fytfeo 

mm a -y y^/i/ ^ v^^3»jBt£j*#*aiiEi«: 2 w/ v %r y 

p I ^ 5 . 2 ± 0 . 5 -e&o it 0 
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4 0°C (C a 2 + ##^E) . jft4 5 °C (C a 2+ 1 mM#^) , ^ig p H 
3 5°C X 6 0 #HSl^/&-e^ 6 . 0 5T?&ofc 0 # g$ gg <Z> 

5 Mgr^ttte, B$ ( 2 0 mM^iili, p H 6 . 0 ) & C a 2 

+ ##ST^fcf4 1 mM#ST-e#?£S}- 6 O^i^L, zk^Lfcf£ 
, »#-f-5#*fiH4Srai^i-« - £ J; 9 3fc&fc 0 * ft* p Hgc^tt 

tt, *ll^^pH5 0mM||jf^-e4 o C, 2 4 Ptll^fif Ltf , 
P H£r 6 . 0 idfSS b N »#i-5BP*fiH4SrW^*ra itsa 9 ^» 

io fe 0 %ti^fr<DM;%:&M 7 m v&m&fcm , msm (pHgtt) 

4 0°Cf t (C a 2+ 1 mM^fe) "C N p Hgc^'|4tei^ 4 . 5 9 . 

o -efoofco 

15 ^T-e^'l4i!l^^^^^5pCTp^fc 0 iM«3 w„ 



* 3 





*B*HStt («) 




mttm& (%) 




10 0 


TT 2 + 

Hg 


4 


Zn 2+ 


9 2 


Ba 2 + 


6 5 


Mg 2+ 


10 0 


Sr 2 + 


8 0 


Ca 2 + 


115 


Pb 2 + 


10 3 


C o 


10 0 


T— \ 2 + 

F e 


9 8 


Cu 2 + 


1 5 


Fe 3 + 


9 7 


N i 2 + 


9 8 


Mn 2 + 


1 1 1 


A 1 s + 


9 9 


EDTA 


2 0 
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EDTAtfKil^, Ba 2 \ S r 2 + X^RW £ tbfc 0 Ca 2 + , 
4 7 3 A {TZf^^ tv'^fAXIfi) V^T^IfLfcii 

5 6, ifl^j*^*3itsia^J#^- 1 fc^tr ^ y itia^J^n y y 

io - 3 ©^&-e#fc»^a — r h i/^mmmmm& & s 

Ds-^yry y s: F^/va^^csti?* (^/i/ii 7 . 5 w/ v % 

5> 1 12, 000±20, 000 ^/V h ^l?feo fc D 

15 lla — >f y-x'/V f iy/^m^mmUua & 2 w/ v %T^^^- 7 V 

(r^^t^ • 7 7^vi/7 • s*4*-T? %tM) •g-^f^m^tf y ry 

P H£M;£LT^if<^m^£^&fci: ^ ^®&«:p I Jft 5 . 
5±0. 5-Cfeofc 0 

^fc 0 I^StII 9 El (i&£<Z>l£3P) , HOI (pH©||) £r^L 
7b 0 ^*<Z)MagS.^«, pH6. 0, 3 0^^^j^-e|t)4 5°C, ^ig 
pHd:, 3 5°C N 3 0^^Si^-el>)6. 0T*feofc D 

mm*. mmm& ( 2 0 mMmmmmm, p h 6 . 0 ) ^mjc 6 
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0°C^-e-C N p H^^t4« p Hit) 4 . 0 75^9. Otfeofc, 



4 





mttis& (%) 




tsxtm. (%) 




10 0 




1 


Z n 


8 8 


B a 2 + 


1 0 2 


Mg 2 + 


9 8 


Sr" 


10 1 


Ca 2 + 


1 0 1 


Pb 2 + 


8 9 


C o 


10 3 


Fe 2 + 


9 6 


C u 


5 7 


Fe 3t 


1 0 5 


N i 2 + 


10 2 


Mn 2 + 


10 6 


A l z + 


10 3 


EDTA 


1 0 4 



10 $t4 (DlfeZkfabW J: 9 H g 2 + -«L < PI 

EDTATPif $tl*V^ t ^t^ofco 

1/ — t * s< 9 3 s i/&t — ? v y-fp^y-t^f^y-r 
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MB. 6 st^As* ifxi tr^ tf/is^ c l l fa h co a — 4 y-^r/v Y i//l> 
ft rrtt 5- ^fj i. 8w/v%, y yf£-# y ^ a o . i w/ 

5 v% N !Jy^-tM)9i» • 1 27KS0. 0 6w/v%, iiv^^> 
-y !7 A • 7 7K±^o. 0 5w/v%, £5J; t»K 7> <b & § mfct^M & ^ 5 

0 OmlfE^77^='lul 00ml foA^, h ^ V ■ — zf~X?l 
2 1°C, 2 O^iilU ^£PLT S ^^/l^ ^Pt^^/^Cl 

1 (FERM BP-7144) ^iiL, 2 7 °C , 2 3 0 r p m T? 
10 4 8 l$fflm feMWLi&Zt Lit k L,1t 0 

ol©77-^ ^ — \z.mm^<vM& t pi aajfc 2 

OLAtl/T, iiil, 7££P LTIH 2 7°C £ Lfcf , «i#4i$?l v 

/v%^glL, fil2 7°C, pH6. 075^8. Oi^oo, 4 

8R#RgSi^9t#jt^Lfc„ «*ft, 3#«^<Z>;W*^ttte^ 0 . 5 
15 5$t/mlT\ a y -^/^ b v-/Vfe^^*^t4t*^ 1 • 8 

m i -e % mvtmm±^mnm 1 . 1 mac/m 1 t> , m>t^m ( 

10, OOOrpm, 3 0^W) LfclflM 8 L^^iffi 

20 y-^/V 1 . 7 JtMfc/m 1 <DW>& mWi^m 3 

o, 4 o o -e, m^mm±0.^mtm i . lWi/mi c^?g 

14$J 1 9, 4 0 0 -Cfeo fc 0 

m$k7 itxi tf ^/K/v^ c l l &MW?"M(DmM 

25 ;<^/V^ t^/f;V^C 1 1 

mMk 6 T?# btbfc^#±?tl^ 1 8 L Sr 8 0 %ISfn«i^Slfilff LT 
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4°c, 2 4 ^mnmvt^, *<o&mttmvo&ii&fo&m ( i o , oo 

Orpm, 3 Oftm) LT HJHX L 1 0 mM V ^Wt&ffiWi ( P H 7 . 5 
) ^flfflK liISI^LTllrLttiii|f|4 1 6ml $r#fc 0 

5 t£3r 8 , 4 4 0 a --f y ^/V h V/Pfe#@lii7£te £ $1) 2 8, 0 

0 0 StEMfitt^H, 7 0 0TOft5Jli^J 

0^uyc o m^i 4 - 1 \zmm<D r-t^^—x (s ep 

abeads) FP — DAI 3j <7Vl" £r ffi V>fc ^ ^ ^ 7* nvf^ 
iryN tT — X (Sepabeads) FP— DAI 3j f /^l^RM^-f 

^mmmm (pH7. o) ^m^fi^s ^(Dmwm^^'t^m^x^fm 

15 T^U/^(Sephacryl)HR S-2O0J -yVV^rJi V^fcT 
;7^~7^— ^n-^h^^^-r— (^/H5 0 0 ml) }e:#t^^ o g| 

rt77^J^ (Sephacry 1) HR S-200 
X, "rAs ^t-^ 0 fflMi)^ 10 0 mMO ]J ^T^vv^^ h 

25 mM#tftfflLfc 0 a - y ~? /V h ^/V$»lim?£t£iii 7> 
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&[HiJ&Lfco mm. 4 \<imm<7) c 9 m^m-s tmmiz-^ m^kmm^^ 

-rzWitOLte^^mv a -y y-^/v fwv^/va»sMii « - y 
*mw<Da -y y-^/v b vv^yvi^$*3i^j&sfsf t a -y y 

7-2 a - y y h i//^>3tl4«©iS 

ttfi omMy yitii (pH7. o) ^stfb, ^(ommm^m 

15 'Cf4>« LT^SS^SrBfc^ s ^y-t^tl r^f/^ha^wv ( 
Butyl-Toyopearl) 650 Mj f 7^ & ffl fci^TK ^ n 

vf^77^- (^>i3 5 0 ai) i^ifc. *^^^ N ry^/v 

— h 3^° — ;V (Butyl— Toyopearl) 650 Mj <tVW£ 
®* 1 M^<b 0 M CO U = 7^7^^ ft^lilHfe t n -5, 

W^**®^ Lfco ^©0l|Xi?rlMSg^^tfl OmMy 

vhmjm ( P H7. o) msttffu *(Dmvfw&j&foftmvx?Fm 

^J^l^^s rt77^!)/^ (Sephacry 1) HR S-200 
25 nooltM^^^^^^^^^S a -y y-^/V b */;l>sf;l<^^>^$L$ i m 
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5 





a — -f V^/W b 

(mm 


(M/mgSfifi) 


a m 

(96) 




Q 1 Q C\ 

y, l o u 


U . J. 4 


1 A A 
1 U U 




8,440 


0.6 0 


9 1. 9 




6, 6 2 0 


1.08 


7 2.1 




4, 13 0 


8.8 3 


4 5.0 




3, 3 10 


11.0 


3 6. 1 




2, 0 0 0 


1 3. 4 


2L 8 



v %m&& V 7 ? V A/7 5: KSr-g- fX^W^^cfbte: J: V mmM&^m 



mWi 7-1 5e:fB«c©T ^ -r p•7^ ^7 :7 ^ — ^ J: o t a 

10 vVUfe^BiStH^^ lM^^tflOmM!Jyiiff$ (pH7. 
0) teSWL, *<z>aW«£»'fr5H*LT^»»Srl&£, ly-ft^ 

#|±M T^^As — h 3 — /V (Butyl-Toyopearl) 6 
5 0 Mj Sf/U&m V>fc$?7k^ h^77^^- (^/H 3 5 0 ml) 

}£{ftbfc 0 IT^^/V- h 3^ — ^ (Butyl-Toyo 

15 pearl) 6 5 0MJ ^Clf M^?> OMO U =T / 

mmtmmv, ^mmm^^-rm^^m^mu^t-o urn, £<£>m 

iRt * 1 ^ t tf 1 0 mM !J y (pH7. 0) Icl^^ffL, 



WO 02/10361 



PCT/JP01/06412 



65 

j e<7>3£tff*fc«:3S'fr#HI ^X^m%0%:%&% s rt77^!)/v (s e p h 

acryl)HR S-200J ^^l^fcT 7 





te& CIMfc) 


a — -f W/'L/ h vvb 


w. m 

(96) 




3 0, 4 0 0 


0. 4 5 


10 0 




2 8, 0 0 0 


1 . 9 8 


9 2. 1 




2 1, 8 0 0 


3. 5 6 


7 1. 7 




13, 7 0 0 


2 1. 9 


4 5. 1 




10, 3 0 0 


2 3.4 


3 3. 9 




5,510 


2 9.6 


1 8. 1 



mm 8 a - ^ y -v/v v ^//^ii^ii^ it/ a --f y 

Mm 7-2 (D^^^#fc*t^a y^7V y W^>n|f4^| 

*fHn B n£: S D S - y T ^ y />T ^ K^/H^tftS (^/HS 7 . 

15 f Lfctr5s ^tlll 3 7, 0 0 0 + 2 0, ooo^fy-efeo 
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p I m 5 . 2 ± 0 . 5T?fcofc„ 

-vmmvita 30 (ia*o^i) , ihb (p 

H<Dj£#) ?r^bfc 0 HiSfO^jgiagni, P H6. 0, QOftmRJfc 
X«m 4 5 °C (C a 2 + ##^E) . i5 0°C (C a z+ 1 mM^&) , lit 

pHtt, 35°c N 6 o ftfflfcjfc-em 6 . o-cfcofco *mm<nffi.&& 

10 ^tt^s S£3fc$^?i£ (2 OmMitiiff, pH6. 0) &Ca 2 + ## 

*ii?:#pH5 0mMi«S^-e4t, 2 4 f^HH^ bfcfg , pH 
£r 6 . o fcfRSE L . mW~t 5 £r $J ^-T 5££K: fc 0 

15 ^Mtx©ISl^il 50 (filtftt) , f 1 60 (pHgc^tt) 
id^LfCo *ii©?fig^£tt^4 0°Cf-e (Ca 2+ ##^E) , jft 
4 5°Ctt (Ca 2+ lmM#^) "C\ pHgc^'l4teltl5. 07511 0. 
0 tfeofco 

20 ^TT^f4M^^^fefei-^C-Cp-<fc 0 ffi%k&m 7 ^^-T 0 
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7 













inn 


H cr 2 + 


4. 


Zn 2 + 


9 1 


Ba 2+ 


6 5 


Mg" 


9 8 


Sr !t 


8 3 


Ca" 


10 9 


Pb 2 + 


1 0 1 


C o 


9 6 


Pe 2 + 


10 0 


Cu" 


2 3 


Fe 3 + 


1 0 2 


j N i 2+ 


9 3 


Mn u 


14 2 


A 1 3 + 


1 0 0 


EDTA 


2 4 



* 7 (DW&fabmhfrte £ 5 fc, Hg 2 \ Cu 2 "\ 

EDTAT'f L<Pi*§tb^ Ba 2 "\ S r 2 + TiS $ Hfc Q Ca 2 + S 

5 Mn 2 + -c?£'l4te£*i3 r t hmm Lfc 0 

^ - ^ y V — i? y ^ - ir y y-n/f^y-^U 

c 9 a - a y^As v i/zis^/^^mwtkmwmtDNm^mm 

15 K£fifeBP*a>*ii-r5 5: y mzmfc&tfzmmm 
^ 1 ic/Tt7 5 y seie^j^ p v^-^ y y^-iry^-n-r^ 
y - f J v y - 7 7 /n 7 y - p ^ v y - ^ y p ^ wontMT ^ 

20 ^,^8-2 a y~?/u h ->vMe#S£*©'l4« 
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mm. 7-3 (D^m^nr^u « — r y~?A< h w^iiiipUs 

D S V T # V AsT % K^/V««C*»ife (^^IS 7 . 5 w/ v % 
5 -5 % ft ¥ Aft) 10 2, 000±20, 000 ^/V fyif'feofc 0 

p H&ai3iLt*#*o§tjs^fefc i #m>#j^p 1^5. 

10 6 ± 0 . 5 -Cfoo fc 0 

-<fdo if^il 7|2| (?U©fi) , |18| (p H(DmW) 
Ufd 0 #*<Z>S5ai&tf «\ pH6. 0, 3 0 ^^^J^-e^J 5 0 °C, 3g 
Ip 3 5°C, 3 0^^SJi&^5. 5^16. Otfeofc„ * 

15 ||©lSg£ttli, ( 2 0 mMiKltSs p H 6 . 0 ) 

5 r £ V *fefc D *fc, pH^^fttt, *S$l:#pH50mM 
20 HI ,02 0(2! (pH^^ft) fc^Ufc 0 *^*(7)taS 
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m 8 





mmmn (%) 




timmtk (%) 


m^Ha 


1 0 0 


Hg 2+ 


2 


Zn !+ 


8 3 


Ba 2 + 


9 0 


Mg 2 + 


9 1 


S r 2 + 


9 3 


Ca 2 + 


9 1 


Pb 2 + 


7 4 


C O 


8 9 


Fe 2 + 


10 4 


Cu 2+ 


5 6 


Fe a + 


8 8 


N i 2 + 


8 9 


Mn 2 + 


9 3 


A 1 3 + 


8 9 


EDTA 


9 8 



>- — T ^ ^ 7 ^ - ^ y V ^ - 1J - ^ P ^ - t ^ ^ ^ - r 

Tv^5 ^ ^^^^, io f Co noN^^r 5 y ^ia?ij^^:^^^ 5 - 2 © 

/^7V7, Vvl \f J* 7$/V^ C 9 m$z(D a -4 V ^ ^ V vVP $S 3^ g| St <75 
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mm. 9-1 a -4 y^;v j> $^^ = #if£jfc!$*©rtifB&#T ^ 

5 J^iifl n B B ©-ai:l OmMhy^-Mlft (pH9. 0) 

U, ilWbfcfJK 1 m g/m 1 ©Igfc/£§ i ? fcf 

f^UfCo ^©^S (1ml) tlO/ig©MJ^^> (fn^MHI* 
^tfcJE3«) SfAP^l> 3 0°C, 2 2I^BgS*§t5itia9^ 

10 1t e 9 n ORl/ps* y ? C 1 8 fj 9 A 2 . lmmxft§15 0 

mm, 17^ — Xtfcfii) £rJ3V^ gf53S 0 . 9 m 1 /£\ t^t 0 . 
1% MJ iTW^n®^- 8 %T1? MJ bo. 1 % M) 7 

/V^- 0%Tir f — h ]} A*f&tK(D 1 20^OU=7^7^ 

ho^#-efT^o fc 0 # 7Aa»fe»iu bfc^^ 0 ^ ^*2i 

15 0 n m©iM^Kt 5 ^ i ia 15 iffl Lfc 0 ft©^7°f J:< 
^iU3^fK [P6 4 (f*^P H ^6 4^) , P8 8 (f*^0# 
W8 8^) , P9 9 (ftjfW9 9^) ] Sr^mb, ^r^^etbSr 

2 O 0 /x 1 CD 0 . l%MJ7/^tnSi-5 0%7 
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9 







P 6 4 




P 8 8 




P 9 9 


7XA°7^>-f-P'>>-XL/tr.y-7XA°7^>l-77->" h 'J^h7r 



5 ©-^^1 OmMMj^-tHIIt (pH9. 0) WLT^ Iff 
Lfcf , ^iff$T«|!] 1 m g /m 1 ©111:^5 i 9 i:f Rlfc 0 - 
( 1 m 1 ) lUO^g©!J ^/vxy KW^- if (MM 
ll^^&jjg^) 3 0°c, 2 2 R# BOS 5 - £ <fc 9 ^ 

/^Kfttfco ^^bfc^T 0 ^ K£:^lti1~<5fc£>, fffiHPLClrfT 
10 ftofc, Y/f^n#y^y^C18*7A (jlg2. lmmXS$l 
5 0 mm, Xtfcjgl) £:Jil^ gfcjg 0 . 9 m 1 /£\ ^iB."? 

0. 1 % I- y 37 /l^ p - 8 % T i? b ~ h U £> 0 . 1 % h 

y ^ /v^- T3 ww - 4 o %t± h~ h v 7^mwt(D i 2 o fi-m (D y - t y 

15 2 1 0nm©K3tg^i£t5i^ia^tiilfc„ &©^^Ki 

i<^itLfc3^f k [P2 2 mwmr$m2 2&) N P6 3 

^W6 3^) , P7 1 (»FW7 1^) ] &#IfcU 
tbSr^^lfcjSg Lfc^, 2 0 0 ^1^)0. 1 % h U y7V^-n %feWt- 5 0 
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1 o 







P 2 2 




P 6 3 




P 7 1 


7- ^Thr-V—fc U y 



IFTf- 1 ^ — h J l. 8w/v%, yyiz^y^o. iw/ 

10 v%, V l^m — 1- h V V A • 1 2 tK^ 0 . 0 6 w/ v % % fitife^^*^ 
v">A • 7*10. 0 5 w/ v %^.t^7K^ * SwlfWift^ 50 0 
m 1 17^;* a }C 1 0 Oml foA^, h ^ 1/ — ~?X 12 1 

°C, 2O^F«0L, ^Ptf^/K/V7N7 5 ( 

F E RM B P — 7 5 9 1 ) Srjgffi L N 27 °C, 2 3 0 rpmT*48| 

ii3olo7 7 -^ i/ ? —izmmm&Wi'B* t mmfi, 1ft 2 

0 LAtLT, Anm«0L, ^*PLT, ?Sf 2 7°C£ LfcSK ®J§#^ 
lv/v%^r^^L, MS2 7°C N pH6. 0 75M8. 0(cif£feoo, 

20 3 4 W&/m 1 -C, a ~A V ^ 7V Y ^/V$5#iPS!?£t£ Y%m 1 . 1 ¥f£ 
/m 1 t', gmHlt^^ttte^ 0 . 6 9|t/mltfe!), Sl>i>£- 
Jiff ( 1 0 , OOOrpm, 3 0^f B 1) L X EflX L _L?f $J 1 8 L <D m 
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&mmnm 0.33 mn/m 1 <oism. mis&m 5 , 940 mm t?> 

19, 8 o oto t% m^mm^^m^m 0 . 6 7^/ m i ( 
5 mm&mi2, iooto i?feofc 0 

lil 1 /^/V;* t^^/V^ N 7 5 E±3 5i$<7>@|lS<?>fSM 

Iln-i /<?-/vy, tr^/K/v^N 7 5 &mwm<DWWk 
mWi 1 O "C# ibfhf^m^ -U# Itl 1 8 L 6 0 %ISfP^^^ T?iS*f L 
10 T4°C, 2 4 R£fffl£fcff bfcfc, ^O^^efclS^SrjS^^Bf (1 0, 0 
OOrpm, 3 O^^l) L 1 0 mM f y 7-S^t|ji (p 

H8. 3) \Z.mM&, p]liSl^LtiffLX»ffl4 5 0 m 
1 £r#fc 0 -Ofe^*^}*, *||© 0 -^yv/HVW3|I 

15 ^i5,7oo m-ytmm±$im'\ t k&m 9 , 590 ^eL^tts 

^t^^JP^Lfdo iOftiii^, H^4-l}^IB*feO [T-ter^^-X 
(Sepabeads) FP — DAI 3 J ^ /V £ ffl V ^Z^^^f 

&j£g$ [fir^fc'-X (Sepabeads) FP-DA1 

20 3j ^/is^mm^, a -4 y-^/v hi/^m&mmmmz, r-t^ 0 ^- 

X (Sepabeads) FP — DAI 3j ^/WeiB^^T \ZL , 
^m^5-^l±S bfc 0 IftV^T, NaCl**0M^blM©!Js7/5 

t?m v b -e^m $^fc a y^?v h-y/^^/^^m 
m&j&mmis&te, Naci©D =r h-e^^jg^^ 0 . 

25 2 5 Mtt3£-T?l£fcH Lfc 0 ^rt, a - ^ y t ;p h iiffiftiii 
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Mftmu \^it 0 ngu 9m<M&&& £xfmwt7 ^iais» c 

Hii 1-2 « --r y-^/p h ^^nii^ii^tti 

^tfl OmMDyilii (pH7. 0) fcit^L, ^rOMff^^is 
15 ;L^f|f LT^t^ ^ 7'7v't^ I 77/Wv'7-/Mtf^t 

^^|±S IT-fe^T^y/^ (Sephac ryl) HR S-200J 
IfA'&m^fcT? J — T J (^^15 0 0 ml 

) i£#tL7i 0 mm^m^s T^^T ? V (Sephacry 1) H 
R S - 2 0 0 J ^/WC^^U, 1 M^ib OMO y ^7^7^^ 

20 y tiV^T, v/Vf7f7 ^ 0 mMj&> 00 mMO ]) ^ 

T^^-y^^ b-c^m $^tc t r -5, *^0j(7) a --r y^/v h 

^-rM^Sr^^lH]^ L7c 0 r omiR^^r 1 MJfc&$:^& 1 0 mM V V 
25 iHSM (pH7. 0) tllfL, ^r©@*r^Srii^5>«ILT^^#J 
Srl&t > JiCy-^^ft:®* r^^/V— h 3/n°-/V (B u t y 1 - T o 
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yopearl) 6 5 0 Mj f JV £rffl fci^7K 9 * ^ b J? 7 7 -f — ( 
W3 5 0 ml) t#ttfc 0 ^HHf F^f/V-fa^^ (B 

utyl-Toyopearl) 650 Mj ^/Md^^f fift^ 1 M 
^ b 0 M cd y =7^7^y f-C^W $^fc i:i5, fifE^llJt^ 0 . 

Lfc 0 m-m, ^ (vmum & lMmgc&^&i o mMv ^mmmwi (p 

H7. 0) {-jgftrU ^OiW^l'L^iLT^ffe^^t, r-fe 
^T^P/^(Sephacryl)HR S- 2 0 0 J tf/V&m Wc 

JSt£, l l K:^i- 0 



«11 



x m. 


a i y "=? 7V Y 

(mm 


a f 7 v/V f 

i//v jr/v =i 


(%) 




mm±.m 


5 , 


9 4 0 


0 . 


1 0 


10 0 




4 , 


7 10 


0 . 


1 9 


7 9 . 


3 




3 , 


2 0 0 


2 . 


1 2 


5 3 . 


9 




2, 


2 10 


7 . 


5 5 


3 7 . 


2 




1 , 


7 2 0 


1 0 . 


1 


2 9 . 


0 




1 , 


3 2 0 


1 2 . 


5 


2 2 . 


2 
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ll-l KmW,<&4 Jri/^iWkv' v V Jfy7 4 — \c £o T a - 

Sls%&&mmmft%:, lM«g^ttfl OmMUyillff (pH7. 
0) ^ItffL, ^©^?fc&jg^#l8ILT^&&l&£, T^^ti^ 
• 7 7/W^7 • TSephacryl HR 

S-2 0 0 j] ^;V^fflV^fcT7^=T^-^7i>.^ f^7 7^- 

10 (^/Vfi 5 0 0ml) Klt£bfc 0 *^3lltt, TSephacryl H 
R S - 2 0 0 J ^>lCif L, fiftgt 1 Mfab 0MCD JJ ~T FyV^l/ 

Mt^Srttfl OmMUyilffiS (pH7. 0) KljSWb, ^<^3S 
15 mm&m'bftM Lt^ii^it % rButyl-Toyopear 
1 6 5 0 Mj| f/V&m V^fc J^7k^7 9 ^ n -V V 2* =7 ~7 ~Y — (^/^* 
3 8 0 ml) fclfit LfCo ^WS?^ [Butyl- Toyopear 
1 6 5 0MJ ^>tif L, ift^l M^fe 0M© V — Tfy is^is 

20 m mmB^^-rm^-^M^m^ vr^ a ^©sti^i omM 

hy^^^lSW^ (pH8. 0) teSg^U ^<^S$T«jS'i>£-llf£b 
T^FIt^^l^^, m^^^tm FSuperQ-Toyopea 

r 1 6 5 0 C J tf/V^m V^fc^ ^-V^^^ ^ n f ^9 7 -Y — 
(^/H 3 8 0 ml) ^ttUfCo ^mmtes rSuperQ-Toy 
25 opearl 650 Cj ^/W- Kl . #K * ®^ ffi b , 
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Srge 1 2 fci^-f „ 



1 2 





a { y "V /V 

V M 1 ^ W tW ?fc 


a — 4 y 7V b 
/i^ ^ Wf- ^ i'Li la 

«) 


llT7 ^< 

\ /o ) 


it * _h m 


19, 000 


0 . 3 3 


10 0 


m 


15, 700 


0 . 6 4 


8 2. 6 




12, 400 


3 . 5 6 


6 5. 3 




8 , 3 2 0 


11.7 


4 3. 8 




4 , 8 3 0 


15. 2 


2 5. 4 


mmm 


3 , 8 5 0 


2 2. 6 


2 0. 3 



5 

ISMLfc a -A y^/V h 7 . 5 %w/v%iS 



io ^^12 a - ^ y /i/ b a u j; v a - ^ y v 

12,-1 a --f y-^/v h^^38Jt^#*©ttB 
15 5w/v%) Klf£L, I^I0#lcl?/1cSb — 
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7^ k • 7^7 fy-x^s#i±g) t itm^x^mm<D^^m^m 

•M Lfc t - 5, i 3 6 , 000 + 20, oooy/Hyffco 

ftM a-^y-7/HV/v =2 ff J€£$cSPSt*lt £r 2 w / v % T 1/ 

p IH)7. 3±0. 5tfeofc 0 

•ci'j^Lfco ^tbboM^i 2 i m mm<o&w) ^ 1220 (p 

H<D&W) Sr^U^Co gllf <?)M}gfi^te. pH6. 0, 6 0ftmfcfo 
-el^ 5 0 °C (Ca 2 + ##fc) % 1^5 5°C (Ca 2+ lmM#^) , 

pH« % 3 5°c, eo^igftt^e. o-efcofco *ii©?agg 

15 5£t£fct, (2 0mMSIII»S, pH6. 0) £Ca 2+ ^# 

*S*^#,pH5 0mMl«SK"4t, 2 4 B#^f*^F Lfcft, pH 
20 ^tb-^tb^^^rSrS 2 3 m (flS^ftt) , f 240 (pHM) 
5 0°Ctt (Ca 2+ lmM#ft) T:\ pH$£ttft»5. 0 7bm 9 . 
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1 3 



& M -Y ^~ > 


at si 14 
(%) 




^: JK ^ V 


(%) 




10 0 




Hg 2 + 


1 


Z n 2 + 


8 2 




B a 2 + 


8 4 


Mg 2 + 


9 6 




S r 2 + 


8 5 


C a 2 + 


10 8 




P b 2 + 


8 6 


C o 2 + 


9 3 




F e 2 + 


8 2 


C u 2 + 


7 




F e 3 + 


9 3 


N i 2 + 


9 3 




Mn 2 + 


12 0 


A 1 3 + 


9 8 




E D T A 


3 5 



1 3 W £>fl>£ «t 5 *ifl^<l4te, H g 2 \ C u 2 \ 



EDTA"C*L<ia*§ilfco Ca 2 \ M n 2 + ^^tt^fb $ ^ 6 £ % 
/H7 3AJ (77"7^K^t^7AXttS) £ T # #f L fc 

f^y-^!)y-t]jy-77^y-n^vy-^lvy-7^^7 

10 fc>fa-ofc a 

:©N*Sr 5 y B6iB^J*§*Sr^K 5-1 ©^^/v^ tf^/K 
/V* C 9 fc3fe;R.t*ltl& 8-1 <Ds*?'A'X yrx tf^^/I^^ CI 1^^ 

15 ffiv^ bfco 
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mm 11-3 (D^m-^ntcmm a - 4 f^wiifni: 

S D S -tf? V V SVT ^ K^/Wl^^ft^ (^>1S7. 5w/v 
5 112, 0 0 0 + 2 0, 000 Y ^l?feo fn a 

P HSrSiJ^UT^mco^m^5r*fefc t ^ ^>> #S,&tep I $j 7 . 
10 8 ± 0 . 5 tfeofco 

^fc Q l£JH£rfi 2 5 0 (IfiS^t) , 12 60 (pH©fi) 
LfCo gMO^illUS^ pH6. 0, 3 0^f|RjS^5 0°C, 31 
IpHS, 3 5°C\ 3 0^f B 1K-e|)6. 0-CfcofCo *#*<7>S.JS 
15 gcj£ttte, (2 0mM|ii«I > pH6. 0) £r#^}il 

t9 3£&7fc 0 pHgc^ttf^ *||HpH5 0mM|IS^t 

4°C\ 2 4 HtP^f*^ LfcfJK P H^6. 0 fcil b % 3 @llft*g 

i4SrSy^*T5 r tic: J; v)^»fc 0 ^tb^tu^HSrfg 2 7 El (M^gc 

20 ^tt) , fH2 8|E| (pH^^ft) i^Lfc 0 #B£5f§<Z>m&g?5£t£te&J 
4 5°Cf-eT\ pH^^t*«^)4. 5^/110. 0-efeofc D 
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1 4 





-1.1-1 -X- 1. v-i" ktl— 

fli Xt lit ISE 
(%) 






f| >^f tft T3E 
(%) 




10 0 




Hg 2 + 


0 . 5 


Z n 2 + 


7 5 




B a 2 + 


10 2 


Mg 2 + 


9 5 




S r 2 + 


9 1 


O a 


10 0 




P b 2 + 


6 9 


C o 2 + 


9 2 




F e 2 + 


9 7 


C u 2 + 


1 5 




F e 3 + 


9 0 


N i 2 + 


9 1 




Mn 2 + 


10 1 


A 1 s + 


9 4 




E D T A 


9 2 



/V4 7 3 AJ (7/7^ K/Mt^^TAX|±@) 3r/^T#tffLfc 

10 7 = y-^p!)y-fpvy-^y ^y©N*sr => y ^sa^JSr^ b 

tr;**^;* C 1 1 ft*© a y -^/v h iy/^^mmcON^mm^l t 
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mm 13 b^^^iii^Mi^i^a -^yv 

mm 13-1 a-4 y^;v v s^^/^=#«&j5fc#*<&rtiBSP#r 
5 ^ / itia^j 

mm 11-2 (Djfm-zn bfr-ftttm <* y~*/> v ^/p^/v=imw 
tki&mmm&?>— i o mM h y * -m.rn.mmw. ( p h 9 . o ^ 

^Lt, NiW^lmg/ml©|gl^5J;^!: 
bfc 0 £ ©S£*« (1ml) |:20/ig©!) ^^xy K^T 7 "^^ 
10 — if (fP5fc*&|gt5fc5££*±fl£2fe) ^jDi, 30°C, 24B#Fh1MJS$*5 

r t \z £ <9 ^^"^ KMbLfco Ufc^^°^ K&SMti-S fcft, 

HP LClrtTifeoft 0 r^^P#V^7ir-C18j&7Aj ( 
H:^3 . 9mmX^l 50mm, t 7^~— X|iM) £rfflV^ ^51 0 
. 9ml/^, Ifif 0. 1% h!J 7/PtPii-8%7t b = f !) 

15 /Vtt^bO. 1 % h y 7/VtPSt - 3 6 %7t h = b y /l-f 1© 
12 0 ^1© y —TP? v 5 ^^ b c7>^#7:^T&ofc 0 # 7 fe^W 
Vit^zf^- Ktt, 2 10 nm©lM^il£t5 £ t J- J; 9 ^ffi 

bfc 0 |©^7f K£ «t < bfc 3 -<y°^- K [PN59 (f*^B#r^ 
^J59 , PN67 (WP«6 7^ N PN8 7 (f*#0#W^ 

20 8 7 ^)] JttlftlStSftiftUfcft, 2 0 0 /i 1 © 0 . 1 

% h v ? /i/^-vmm- 5 o b=fy /^mm^mm^r^ 0 

r 5: y nia?ij£#t)TLfc t r 3. ia^is^*5^sia^i## 1 27^1 

25 it 1 5 5^^i~ 0 
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r|5 pf 5) 7 / t S ^IJ 


P N 5 9 


r ^ 7 > Wt — ? =t — /v t 7 — v - -fe y 


P N 6 7 




P N 8 7 


fpyy-^>^ ^y|-77^y- VA* $ % >Wt — *fe 



n&i 1-3 co^m-vn htht^mm a -a y^/v f^^iii 

5 d b p©-^^1 OmMM)7-tiI»i (pH9. 0 ) *f L T , St 
tfrUfcif^ ^I®tT'» 1 m g /m 1 ©ili^/^i: 5 bfc 0 
i©fW?$ (1ml) t2 0 m g©y^^K^7f ^^-f (?b}fe 
frfiHStfcsS^ftlE^) Sr*B^, 3 0°C, 2 4l$raKJES$*5 - £ ^ -fc *> 

10 fT^ofCo FW^P^y^7i7'-Cl 8*7AJ (jlL#3. 9 
mmX^$15 0mm N ?7 * —X*fc$l) £rffiV^ 0 . 9ml/ 

rn.rn.-v o . i % b v ^svjtu mm- 4 %r-t f = mj &&&& h 

0. 1% MJ7/Vtn|^i-4 2. 4 % T ir f ~ b y /W^fS © 9 0 jft 
m<D 3 =-Tf?y i?xy h 0*#T?fr* o fc„ *7^d^fl±S Lfc^7° 
15 ^Kfct, St ft 2 1 0 n m<DM.y£m&Ms£~tZ> Z. t fc£ «9^tB Lfc 0 fill 
(D^y*?- Kii< ^ILfc 3 ^7°^ K C P N 2 1 (f£j«fM 21^ 
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^iniixLfco Hi-, mmm&& 1 M^gc^-a-tp 1 o mM v i/mwMm 

(pH7. 0) ^IlfU, ^<^«£^4>#jl£LT^#»£|&#, 
[T^^/V • b 3 — /V (Butyl— Toyopearl) 650M 
J ^A-£/^fci»7k;*7 7? A ^ n-v (<7VV:i:3 8 0ml) 
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G 1 c p 

|T% DtJtSC: 2 -t?^fc> a ->f y ^/v h ^-r^ Frf y ^ 

(B'J^ 6 5 -Q- a -^aV^A- b^y^^~— ^) T'fcSri^ 
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mm Lfc D 

a D — G \ c p — ( 1 -> 6 ) — a— D — Gl c p — ( 1 -» 4 ) — a 
5 D-Gl c p — ( 1 -» 4 ) - a — D — G 1 c p - ( 1 -» 4 ) - a - 
-Gl c p - ( 1 -> 4 ) -D-Gl c p 

10 
15 
20 



25 
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NMRft?*>7 h« (ppm) 






3 


1 a 


10 0,8 


10 0.8 


2 a 


7 4.2 


74. 2 


3 a 


7 5.8 


7 5. 7 


4 a 


7 2.2 


7 2. 2 




7 4.5 


7 4.5 




6 3.2 


6 3. 1 


h 
u 


1 Vi 


10 2.6 


10 2. 6 


9 V» 
■i u 


7 4.2 


7 4.2 


o D 


7 5.8 


7 5. 7 




7 2. 1 


7 2. 1 


□ D 


7 4.0 


74. 0 


0 D 


6 8.6 


6 8. 6 


c 


I C 


10 2.3 


10 2. 3 


z c 


7 4. 2 


7 4.2 


o C 


7 6.0 


7 6. 0 


ft c 


7 9.6 


7 9. 5 ' 


0 c 


7 3.9 


7 3. 9 


R n 


6 3.2 


6 3. 1 


d 


1 H 


10 2.2 


10 2. 3 


9 r» 


7 4.0 (a), 7 4. 4 (£) 


7 4. 2 


O Ci 


7 6.0 


7 6. 0 


4 d 


7 9.8 


7 9. 5 


5 d 


7 3. 9 


7 3. 9 


6 d 


6 3.2 


6 3.1 ! 


e 


1 e 


9 4. 6 (a), 9 8. 5 (/S) 


10 2. 1 


2 e 


74. 2 (o), 7 6. 7 (/S) 


7 4.0 (a), 7 4. 4 (£) 


3 e 


75. 9<a), 78. 9 (£) 


7 6. 0 


4 e 


79. 6 (a), 79. 4 (£) 


7 9. 8 


5 e 


7 2.6 (a), 7 7.2 <£) 


7 3.9 


6 e 


6 3.4 (a), 6 3.4 (yS) 


6 3. 1 


f 


1 f 




9 4. 6 (a), 9 8.5 <£) 


2 f 




7 4.2 (a), 7 6. 7(0) 


3 f 




7 6. 0 (a), 7 8. 9 <yS) 


4 f 




7 9. 6 (a), 7 9. 5 (/S) 


5 f 




72. 6 <aX 77. 2 (£) 


6 f 




6 3.3 (aX 6 3. 3 <j8) 
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(!) *fitt, HtLT, a-l, 4^/5>k&5 ^/U=t— X 

6 - O - a - !f;v = is % 5 ^Vv ^ — ^ M-^S ^ 1 ±t >&n L fc a 
-y V -*rfi> V -wv^W^ISSC (SlJ^.s 6-0-a-^>3WW/H 
^-y=f|f) JT/U=i — ^fi-^S^ 1 ^Cfc^/V b^-y =f|g£ 

10 t5o 

( 2 ) Ttcgfutte, 4 — y ^ -y A-is^ tl^tllL, -^/vf^-y 

15 11 2 2 3§7c;^^f« 

c 9 ft^ii « -y y •x'/v h i/A'y/i'=iwm±f&mm$3£xF 
a - 4 v-^jv v is/istr^^wwzD&wm. mm 11-2 (o^m-vnt^ 

sfn \f ^tf/UX N 7 5 &$k(D^M a. — >f y N'/V b V/V^/V 

tf ^/^^ ^ a 1 9 m^comm a->c y f y^yv^it jc^^si* 

25 »i&«r, 1 ^y ^Sfc 9 0 . 2 5 3M4AIJX., 3 5 °Cy pH 

6. 0 (wp/^^- tr^/vs: ^ a 1 9 m^^mmcom^-. 
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P H8. 4) ^(Dfcmmo— i$%m&r#)fcW: i 9 , ioo 

5 ®l?;fe-e«L, 3S5g;*j3U5» (%) te^T©^3f^=S:J^T3|LfcbUfc„ 



10 



pi" :J^* ^-C • 

(%) = 



x 1 0 0 



m 2 6 









i 




m (%) 










C 9S» 


c i i mm 


n 7 5 mm 


A 1 


9 mm 


0 


0 . 


0 


0 . 


0 


0 . 


0 


0 . 


0 


1 


0 . 


0 


0 . 


1 


0 . 


1 


0 . 


0 


2 


0 . 


1 


0 . 


0 


0 . 


0 


0 . 


1 


4 


0 . 


1 


0 . 


1 


0 . 


0 


0 . 


0 


8 


0 . 


0 


0 . 


0 


0 . 


1 


0 . 


1 
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7^ / p . t- ^ |? . y ^ ^MJ- (Bioscience 

Biotechnology and Biochemistry 
) J s m 5 6 169 Jbm 173 (1992 fc|B«©^^^^ 

mm$5 zxpmm. 7-2 ^ t-^^e^^ c 1 1 

t ft * © »I a — f y v ;k h 3 if 4^^* , ill 1-2 

v/vf^^^nifi^ii, iii 5-2©^fi^#fcr/v^n 

15 /*9 9 — If ^ A 1 9 i*©HIa - ^ y 

3 5°C, pH6. 0 (T/^^y-^^ — ^Pt^/l/^Al 9|$ 
O^^, pH8. 4) "C 4 H#Ph1$5 £T>* 8 B#P^#ffi £-*fcfJI N 1 0 0 °C 
Tl 55>M^LTSlS«r#itLfc„ ^ollSM^SO/i 1 £:3S 
20 ^W^Att, ^tb^3ft*^^^y-/v^r*n^ + ^^^#Lfcm^ 4 
3 0 #ra3^Lfco &V^ % ig^#8t ( 1 5 , 0 0 0 rpm, 5 
y>f^) L, ^(D±m^m^ L/cf£, lml©75w/w%^x^/^- 

^i&MLfcfK 1 m 1 (DJ^,^ ^-^7K«rAP^ + ^^«# Lfc 0 ^OW* 
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^tK/I^CI 1 ftjfe, /^/l^ iT/Vt^/K/V^. N7 5S*^ 

^^f7^i (mg/ml) = [ («R©^«f*) - (^7^ 
^ ^<£$f*) ] X 2 0 

10 

^^^r^ 2 7 }ci^i- 0 



2 7 



mm 
mm) 


4^f>^f7V (mg/ml) 


C 9g#fft 


c 1 1 mm 


n 7 5 mm 


a 1 9 mm 


4 


0 . 0 


0 . 0 


0 . 0 


0 . 0 


8 


0 . 0 


0 . 0 


0 . 0 


0 . 0 



15 i2 7©l5|^?,SM^];5!H *lK®a-^y-7;H^/ 
20 
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mm 2 4 m^^mi^mm^ 

SrLfc 0 D — yW=i— D-^rVn^^, L-^r^n— D — # 
7 ? h — ^ , D-^7^f— ^> D - ^ J — ^ N D-T7tV-^, 
5 D - 37 =t — ^ , D - ^ i/ =i — ^ , L — y /l' tff — ^ N * N 

10 (J-f/f ^Pf^^HlV, 7-t^^OT^f^MJy> L— T:*=» 
^tL?)©StMS 6%) fc, Sft^tLTtt^^ 

« r^^yf>^^#i ooj (mm 4%) mm.4- 2 

is b ^/^^s^^mw^j&Bmm&itf'femWi 7-2 co^m^nt^^^^ 

* Jfu tf/VX C 1 1 ^5p5©t#3K a y N'/V h-WV^/V^ISIf 

^^^»tlB p p, 11-2 <D^?£-e#fc^^/v;* y*p tr*^;* 
N 7 5 a ->T y "^/V h^/l/^3|tf4fi!cll#^ UK 1 

20 mma-^i y-^/v hiy/^^/^^mm^mmmm^^mm-^^mm^) 1 

^7 AS 9 ^tv^^ 1 ¥fif oJPxi, rtllr3 0°C, pH6. 0 ( 

r/v^a^yy— ^ok^/v^ai 9ii©i^, p h s . 4) 

25 5„ ) -e, tWH|Ki©I^iiHPLCS^f t> ^rtb-^tb 
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GLcita roc-i 6aj m^ft&mmftmm) * # 

y a tev 5 — • ^/v • iJ--f ^ ^yt£5^%k$J r 2 y n y o v - i 7 

/y cr^yW^Wj] £r3tei* bfc;*-7"y (3 mm0 x 2 m) 

, y T — #yteS*;#y «*4 0 m 1 1 6 0°C^b 3 2 

^^fbfc 0 HPLCtlt HPLC©gtttly-f^ttI fCC 
PDjK *7^l* TODS-AQ- 3 0 3j ($c5£#1± V y ^ A y 



2 8 





$s # £ wl m 


It « 


C 9 si* 


c 1 1 mm 


N 7 5 


a i 9 


D — ^Vl/rx — ^ 


+ 


+ 


+ 


+ 


D-^fVP' — y 


+ + 


+ + 


+ + 


+ 




+ + 


+ + 


+ + 


+ 


D-^y^ b — y 


+ 


+ 


+ 


± 




+ 


+ 


+ 


+ 


D — V / — ^ 








± 


D-77tV — ^ 


± 


± 


± 


± 


D — 7 =i — ^ 


+ 


+ 


+ 


± 


D — y 


+ 


+ 


+ 


+ 


l - y /y#— ^ 


+ 


+ 


+ 


+ 


l — y ^ y — y 










y ^ — a — ;V =t 


+ + 


+ + 


+ + 


+ + 


y- ^ /V - j3 - y* /V =3 
— y 


+ + 


+ + 


+ + 


+ + 
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XT *T =f- i\y Sf 7\s n 

IN / H J /is y /*S *-j 


4_ 
_p 


4- 






V /L/ V* K ^ — 7\s 
y C- p /\s 










k ly >\ n v ~7 


i r 


A- 4- 
i r 


n r 


J- _I_ 
1 1 


s\ y -< /\s p 


_i i_ 

i r 


J L 

i r 


i r 


— L 


^ V *c k k 11 4*. 


_j i_ 

i r 


4 L_ 


4 L 

i r 




ir n if;*- — ^ 


+ + 


+ + 


+ + 


+ + 




+ + 


+ + 


+ + 


+ 




+ 


+ 


+ 


+ 


jyy p /u' 


_1 L. 

\ r 


J L_ 

i r 


_j i_ 

n r 


_J j_ 

i r 




+ + 


+ + 


+ + 


+ + 




+ + 


+ + 


+ + 


+ + 


a — 1/ ? X2 7 s it: 7, Y 

y v 


— 


— 




— 


y ^ 










y ^ 










l — r ^ =i/v tr^K 


+ 


+ 




+ 



r + + j tt, o%^±tfeofc^*to 
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A>=$- /K — **3«fct*;*^i3~;*K:<J: <*s^b, ^v^t\ D 

^yv/i/h^/v^>3ii4^fitt x y ^-/v- a -^vv=3 -y 

10 /K 7^ f-^^iff^^P-^ti<fef vSfev^-e, D - ^ 
D-/L-^rVP-7, 1 ^ D _ ^ ^ ^ ^_ 

L-y/^#-^, ^y-r/vf-^, ^f^^-^ir—^^ 

D - T ^ tV-7, D-73-7^J:Wy-7/Vf 
Sti-o^T, 5fe{-f§^^TV^5 6 - y>^W« f^lrftS^ 

I, r^-r tt^y^ • ^ ^-7"^ y n v?— • t y K • ^y :*-<jr ^ 

^ f U — (Bioscience Biotechnology a 
20 nd Biochemistry)JKI&56# % f&1697&Ml7 

3i (1992^) tiatof^^ h y y • 7 s *** h 

rH^JH^flS^teJ > ^3 7# N i6 6 8 7 2 1 ( 1 9 6 3 

25 
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2 9 



ft m 


^iskcdq! — >f y -wv Vis/v it as =i 


— if 


f 9 
^ — if 


C 9 

mm 


C 1 1 

mm 


N 7 5 


A 1 9 




(MM) 


M 7k ft 

mm 


#P7k 


ftm 


ftm 








P H 


6. 0-6. 5 


6. 0 


6. 0 


8. 4 


4. 0-4. 2 


3. 5 


E D T 

A \z. J; 
5PJ.# 


m. m 


m * 


la # 


la * 




pi m 



15 JLfrb^zKJgig (ISO. 5%) ^i7-2©^ - e#fc^f 
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o°c, P H6. o -Cf^ffl S-erfeo ftMB&flM^ KT©4o©^t'fro 

5 (1) a -J y-^JV fVA'^Ol' = 2 4B#^#ffl S * 

( 2 ) a --f y^/p- h y;i/^aif4^^ii a -^f y^/> f 

10 (3) a - ^ yv/HWV^ail^iiO^Sr 2 4 Hi^ffi 
15 1 t mM<D a i/? — -t? • ^/V=i r 5: 7— fML, H# 



25 
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3 0 









cb a - -r v h vvu 






-^ji- h — x 


4. 0 


4. 2 


0. 0 


0. 0 




10.2 


12.4 


0. 0 


0. 0 




1 1, 3 


2 1.5 


0. 0 


0. 0 




1 0. 5 


3 7.8 


0. 0 


0. 0 


T5 a-X 


3. 5 


3 1.6 


0. 0 


0. 0 




5. 1 


3 8.2 


0. 0 


0. 0 




6. 8 


6 3. 7 


0. 0 


0. 0 




10.2 


8 6.9 


0. 0 


0. 0 



;k f y f » ^ f ^ $ t }i , mi l %£XTt tbtfeftjfc:® 

*S^^^4^iRj_hb, try — 8 7 %\zmtov, m 
15 MitcMiu^itsitEt©^^-^^ mmn<o&. 
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(1) *|P|0 a - ^ v/H^V^>3|I4||||t ^y=i 

Sid a y^/v b^/^sr^r-rs a - i , 4 >m&£.ffcirz> 0 

(2) a-^y-7/Hv'/«i*tt, #®5c*«^^ y^A* h v 
/v^^r^ri-s a - i , 4 f/^x^Mfcitm ^©^yv/Hwn 

feo^jlTc^^ic:^ y *rA> h i//v^§r^ri-S a - 1 , 4 y 
yv/^f u/u- l, 3 - ^ y -^/i- h ^^S^f f§ a - l , 

(3) tV^T, a-^yv/V^WVWIlt ^T<7)#3S7G*«t31 
^yY/l/f^-l, 3-^y-7/Vfv'/H^tt5a-l, 4^/1^ 

15 1 ^rtfeifffl ia o y ^/v h ^ - 1 , 3- 

^yv/^^/H^a-i, 4 ^yv# ^m^hm v m u att^bu-c 

(4) 9 gf Ztlfz. a - 1 , 4^/^y|li, SS, (1) ( 
3) (DR)fe%%:tfZ> z. t iz. £ oT, Sic:, H^Hf* /^£$c-r5 0 a - 

20 ^ y^vv h -y/v^vv = ||®^^^mi a ->f y ^/v h vvn|s#@#ipt t 

& 0 . l%llPiTpH6. O^f^L, a-T^y— if (j&fn^ IT ^ 
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-v^/V6 OLJ (/tf&m) Sr»*& 1 ^9 AS «9 O . 2 75^2. 
0%$rJn^Ls 9 5°Ctl O^PIHJSS^^ ^V^T\ 12 0°C1?2 0^ 
f B 1t-f^l/-7'L, 1)3 5tl:|^LT, DE3. 2 75312 0. 5 

&&m3&m i A^fci9 2^^ - 3 (D m^nti^ sis 

Sh^mmmi F9J*m X) 2 0 ip-fc A[J X.s 3 5°CT?2 4B#P^SiS§ 
iirfco 1 0 OtT'l 5^1MLTii&M$tfCo i^t, H 

SU ^#-rS3S7ntt^-y =?«tSrJP7K^fl?b, H P L C HIS 



*3 1 



*»Mi») (%) 


D E 




0. 2 


3. 2 


5 4.5 


0. 4 


4. 8 


5 0.5 


0. 6 


7. 8 


4 4. 1 


1. 0 


12.5 


j 3 9.8 


1 . 5 


17.3 


3 4.4 


2. 0 


2 0. 5 


3 0.8 
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SI^^Mfe r^-f y f ^ ^ ^ # 1 O 0 J (DE»27515) <Z> 

s^^o. 5 75^4 o %<D7kmm&mmv, ^th^n^, mm.7- 

;v h = IS® £j5£@|3ff I! p°p &r HI W®i l ^ 7 ^ ^ «9 1 ¥fc £ , 

10 7 - 3 ^Pt*7*°^^C 1 ift*©il 

a-^y-r/H wMte^K^;H n n n &r @ l ^ 7 A ^ «9 1 0 tp-ft^n £ , 

^ii^fffflLT3 0°C, pH6. 0 -V 4 8 BtP^Jl £^fcfK 10 

o°c-ei 5 ^^m^SUT^m^^f&$^:7to iv^t, Mfe 1 tl^tl 

a -i^/V=i v^ — if *3 J;t>T>=iT 5 7— if ^/gV^T^ffi b, B# 
15 t-S3S5n'I4^-y ^ff^Pzk^b, H P L Cjfetitit^^iLfc 0 



20 



25 
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3 2 



^>f^7«S (%) 




0. 5 


6 3.6 


2. 5 


6 2. 0 


5 


6 0.4 


1 0 


5 7.3 


1 5 


5 4.6 


2 0 


5 1.3 


3 0 


4 5.9 i 


4 0 


3 9.5 



5 4 o %©^it^T?«, 4 o % ,> N s«-efcs« 

io ||2 8 ^ ^ p f> ^ M) y y f 7 y ^ 7 1 7 - f ijna* 

SR*&*fl##fl» I>*-f 5>**# l o oj frWWi (Mi 5%) 

9 ^^fc 9 1 ^fitfc , mm. 7-3 o^?^T#fcc i i m&?&(Dmm<* 
is -^y-^/vh ^/^^mmm & & % 1 ^ a ^ 5 1 0 w£ t > ^ 

7^7i5-1? (CGTase) ^ MM^O 1 ^ 9 ^ ^ ^ 0 7bM 0 . 
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5^fiAnx.^ wimm&titm lt 3 o°c, P H6. o-?48^^$ 

feSL, «l#*t-5aB5ctt^-U =fttFSr*D7K^<S¥U % HPLClflW 



3 3 



C G T a s e &tX&(MMSL) 




0 


5 4.6 


2. 5 


6 0. 1 


5 


6 3.1 


1 0 


6 5. 2 



133 (Dffi^zfrhm £>2&*fc £ 9 Id, C G T a s e SfSsftj-T 5 t£ 

10 £oT, SU^Etto^M^s^in-f 5 n t^Lfc. 

2 9 S^H^COPM 
7K^^ (#11 0 0 L) ^11 4 w/ v %, pH6. 0, MS 3 0 °C 

mmzLj&mmmgh&mj&'yd 1 ^ ^ ^ ^ ^ 9 1 m&t, mm 7 - 3 <dj? 
m^nt^mm « --r y h ^/^^mmm^^m^m 1 0 

10§Mfe;Sn*., 4 8 H$|!0ffUB $ifrfc#, 1 0 0t"Cl o^ftllML 
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£rpH5. 0, Um. 4 5 0 CiCpS Lfcf , IIUPIlU-^^ 

-1310 (Nal) J SrSfc&Lfc* 7 A (S?/UMm 2 2 5 L) 
10 *7^?S.S6 0 o C-ev^ii^4 5 L/h©|#f^ a Yftm&ft 

fe, -Mil. mmvtnt ^5, 2 , 5 0 0 g «r-£t?*t»c*& 7 . 

15 it0MS«l5 9 9. 5%l?feofco 

Mi2 9 (D^^t?#bttfcM^^ 9 8 o/oj^jKDmytmmmft&^s* 

an, 3 6 0 g ^innix bfc 0 &e>^ 6 o t-e 3 NfFl^ilti 

25 ^Eg^jS^Tfe* 1 , 1 7 0 g#fc 0 #bHfc^©*©f«^ 
HP L C^-CliJ^Lfc ^5, l^lS®iS»9 9. 9%U±tm 
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4 6 M t£7F*t" <£ 5 ^.ftWltitfi (26) HT10. 1°, 15. 2 
° , 2 0. 3° *5<fc^2 5. 5° & £ f § HJ^f * ^ ? h fl 

it t z. 5, tK^« i3.o £ £ asfc>;&> (9 N it^pg^ i 



10 £g i 5 o°c^^(D±^^ 47b^5 ^^(DTkKffi^ir&mAm'Ptfmib 

hti, isv^T, 2 5 o i £r^(D7kfcm^irz>n.mm'p^ 
mftbfo, &&i<i, 2 8 o °c#5£^ bmvtmm& w-^m^Mt % 

15 SitiaiJ ^ B e H ^^-^fc 19 4 75M5 ^^c7)7k/^i«LT 1 ^^<7)7R 
£-£3* 9 \ § bfcM£ 2 5 0 ID* -etc 1 b 

^^3 1 atJfcE* i-g7ki£i!i^<©£ife 

20 3iife3 o ^^•^-e#e>tt6^^izg)if 5 nmQ^Affimffijfc&tf?* 

O^WftjlLfc,, #e>*b^:||t^lffl«F»5|cSr*&*Xj|6|El«ftfeT? 

<Sft^ 14 8 Bid 5 fc, £&m#f^ (2 0) at, 8 . 
25 3° N 16. 6°, 17. 0° *3«fct^l 8. 2° £r#|i[ "t S ISlJf 
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JRH* 1 a^MSfc 9 1 £^<0 7k fca^W bfeo 

ths ^ <d mAmt burnt (Dmm^b, urn 2 7 o°c#5£-ei^^-^ 
trass f$cos^-«f tnx. bnzmAm&tfMmzfofro ^tihco r 

10 2 M7X^h b h— <7)^m 

inn 3 o (Djfmx^n btizmvtmm 5 e ^^^n^ttum 4 

0°C75M1 2 0 "CX^fh^fh l 6 B#F^^^^MUfc 0 #feHfc#^K 

MS 4 0 °co#^}i7k^^^ 4 . 2%t?fe«9, IMiaSi 201c 
15 (Dm^uik^^mo. 2 %-e N ^K^j^^iTK-efes r h &mm bfc 0 

(D t <S4U, |50l W^llg 4 0 °c) % H 5 1 El (X 
MfiSi 2 0t) lei^-r J: 5 ^fcHIJFr^ (20) HT, 1 

20 0. 8° , 14. 7°, 15. 0° , 15. 7° & £U« 2 1 . 5° 

25 (D^J:^i^7K^ B B B cD^^^i;b^ltH B 0'fbS^ffiTLT*3i9, #1^0%^ 
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EStei&Sfi^tff Ufc r 5, If? 5 2Hln*tJ: 5 fc, 2 7 0 °c# 

io 3 ss^0*s^*t-^"t-5iafp«s 

urn i o 9 o °c^(D7k^Mir%mwmm<vmnWkm&m^z> it 

15 1 0J5l9 0 o C-e§fiL^^^2Hrif#Lfc o *u *b £> i& S <Z> £t 

$k&m 3 4 {ci^-To 

20 * 3 4 



' as (°c> 


mmmm (%) 


1 0 


3 0.3 


3 0 


34.2 


5 0 


4 2.6 


7 0 


5 3.0 


9 0 


7 0.5 
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mm i o w / v %(Dmw:mB7kwm&mMv^ ^<omw. s m i 
^mnwi^^uv , mmL-f^k, i 2 o°ct?3 0^19 o^fiihiil 

^^rfTo fd 0 4 8 0 nmi^Mt5 1 c mir ® %m \Z. 



3 5 



uammm (#) 


M&M (A 4 8 0 nm) 


mm. (%) 


0 


0.0 0 


10 0 


3 0 


0.0 0 


10 0 


6 0 


0.0 0 


10 0 


9 0 


0.0 0 


10 0 



m 3 5 (Di&^frbm e>a>& <£ 5 ^ sst^E*t7k^iRtt 120 °c(Dm 



15 mwt 35 P H^^tt 

mfSk 3 0 <^^-&-e#6>^5 3Si^E*l 5 7bm 6 ^^l&ili. IS W 

^ (2 0mM) l^mmV, itHt^ll4 w/ v%, P H^27^3£ 

o fee 4 8 0 n m}cl*3^S 1 c mirA^(£>MgK: £ 9 fP 
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3 6 



\J XT \ r\v*-T-£) 1|X- T^KTSK / 


: Sr'f & Ft? f A Ad nnm") 




£* . \j ^HFfKy 








n oo 


inn 




0 . 0 0 


10 0 


5. 0 (BfcBfe) 


0.0 0 


10 0 


6. 0 ( h0x-±&I&) 


0.0 0 


1 0 0 


7. 0 ( h 'JX-M) 


0.0 0 


1 0 0 


8. 0 (h»JX-») 


0.0 0 


10 0 


9. 0 (T>*— ^A) 


0.0 0 


1 0 0 


10.0 (T>^e— 


0.0 0 


1 0 0 



m 3 6 (Dwm^bm £ 5 ^> ^^eutk^^^ i o o t^ss 

fi-e 2 4 r$ri;(m& Lt p h 2 »i i o ©iSftffl-etfettft < , P 

JfeWi~tb^, p H 3 5 ©ifettfflfl, p H 6 J^m 8 © «£141HK p H 9 

m ufco 

10 

mM y ^mMUV^-V p H 7 . 0 i^llbfc l w/ v % ^y WSr-g-tf 
15 1 0 w/ v %^^E^?^^^fjgm Ufc 0 ^©«4mU^7^I^ 
9 „ aitLfcft. 1 0 o°C-e 3 0 7bm 9 0 ^^MLfco S 



WO 02/10361 



PCT/JPOl/06412 



126 



3 7 





^IN?Lf§! (A4 8 0 nm) 


0 


0.0 0 


3 0 


0.0 0 


6 0 


0.0 0 


9 0 


0.0 0 



10 

M'Sr-^tp 1 0 w/v%itititl:IILfc 0 -^©^^ 4 m 1 & 
15 ^f7^1Mtf (u«t9, SITLfct, 1 2 0 °C-T? 3 0 Jbm 9 0 

Tl^^ie:^!^ LfCo 3f 4 8 0 nmH*3lt5 1 c m 1? /V <£> gfc 

20 3 8 }Jl^i- 0 
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m 3 8 



tiummm cao 


^?1§Ji! (A4 8 0 r.m) 


0 


0.0 0 


3 0 


0. 0 0 


6 0 


0. 0 0 


9 0 


0 . 0 0 



5 T 5 / #A-^~/i^/&&rfir bid < V^j£ 3 - £ A* 



HH 3 8 

* y — /ws 2 g N y — /w* 3 g , mwtft 4 . 6 g &Mz.T&m : & 

15 &m^xmifc\zftteo-fc. 0 

» k ^ *& * cd & ^ & * «r m m -r § & jo k , -^a-b^n©*^** 

1 g Sr 5 m 1 (Djkfcf&fr 5 m 1 © ^/Vai - tvV 

20 ^i~ 0 
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3 9 



ft m % 






^y^y-hP (*HRD 


* * j - ^ 


6.7 1 


2.9 2 


$ j - )\> 


17.26 


8.9 2 


W Wt 


6 7.74 


3 0.57 



5 fcffiV^ <^¥ljl3JI Lfd 0 



3 9 t|-*S 

ti^LT, Hff^^^S 1 0 Jb^ 3 0 %(D7k^W.t U N rtbfecDTk^ 
10 ?SSr-H-5fe*ia:»*?Ri Lfco iM (rUIR^7 = a.-«) 6 %tK 



mm 40 ^t^n 

B^itJCH^ffeJ s ^43|, H 2 3 7bm 2 9 1 ( 1 9 9 0^) 
20 V^Tfr&o fc 0 e$lrf4 0l^to 
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4 0 



m it m m 








-?ju=f-h-/l (MM) 




0. 0 


0. 0 




0. 0 


0. 0 




0. 0 


0. 0 




0. 74 


4. 0 



mm. 4 1 ig#tt^^ 

v?^ - ~r;v • • = a -fP^gt/i' ■ i^-f ^- • T^K • tr ^ 

5; / P — (Journal of Nutritional Scie 
nee and Vitaminology) J , |3 7|, 5 297!; 
S5 4 4I ( 1 9 9 1 #0 iclfflS^O k u ^(DjjflzKm^X % 9 S> h 

z—^w^y h^^-^/vmmrxmm^mu^^uML, 4&a<d 
o. i M^giTk*^ h y ? j»7kmm^mm \^tc-k<D&m^fc 0 rnvtm 

20 »BiL^©SS^E«SaiStt"&^^^fe g ^fc 19 6 8 . Omg, 

1 2 B#^ft^^^H^ms«WBip^^^ g mtz. y> e 3 . 0 m g x%> y> , 
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^4 2 mmimm. 

5 irt7P-7^feHfl . ^ftl&iis m^m)fo±>?- (19 8 
i#±fe5m 1 fcffil O'CFUlil, il^^^TT?3 7 °C , 4 0^41 
(-) t L N 6. 0*7tcom^, SHb^S ( + ) £ Lfc 0 

15 



20 



25 
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4 1 



M 


K 
! 

n 


+ 


+ 


+ 


+ 


+ 


+ 




i 


1 


1 


1 


1 


1 


* 

m 


Bacteroides vulgatus 
JCM5826 


Bifidobacterium adolescentis 
JCM1275 


Clostridium perfringens 
JCM3816 


Escherichia coli 
IFO3301 


Eubacterium aerofaciens 
ATCC25986 


Lactobacillus acidophilus 
JCM1132 
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10 0 g/k gT->^frf 

m&m, mj&n, s^«> tfeiiii, tp n B TO* ^ t 

15 LT<Z)ffJffl^^#u# § o 

mMMA- i 

20 ^Pt^^/V^C9 (FERM BP-7143) 

s Fl^^r^v^Tl^^^i© L N ^ 1 8 L(Z5J##M^SrlHi|XL, J£te N 

25 &/m 1 1 ^^nmmmmmm 1 L§rnmjibfc 0 
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5 «fc 5 \z.$L4k#A'i<'& ^^r*Px.s pH6. 0}:|1L, 9 5°C^|]2 
O^F B 1*Iltift^tTV\ &V^jft 3 5 tMZHfr*P U £ ^ gflS^f 
feTHHLfc a --f y b W^/V3|f4^l £ a - ^ y ^/V 

5 5 m 1 ©ffl-a-fcjfcS J: 5 {d^Jtl XL. pH6. 0 N !&J|3 5°Ct4 8^Pb1 
RJ&S^fco *<DRJ&Wi%: 9 5°C^^IJ^b 1 0 ^ftofcf, #*PU 
ttffi LT#fetbS^^«r, fiTifelei^oT, T IB U Hl^J; 

10 #fc„ 

^p b p^, @^#>^fc<9 N ^/Vn^7 0 . 7%, ^y-7/Vf-71. 
4 % N V/Vf-^ll. 1 % N SR $fc 129 W 6 2 . 1 % „ £5 «£ TJ^ <D ftfc © 

8rK<Sr 2 4 . 7 tT^D, Mnftim, 3S f*St£x 

^Stt^r^b, H*!***, MBfci&Mk n n p«i&J§tlrik BtTKB&ih^iJ, 

»JA- 2 

20 5\zMWt*A'l>'&J»%:to%.^ pH6. OH11L, 

-if (| B ^ r^-v>wV6 0Lj , y#tfc«) Sr*»H^»^7 
A^i9o. 2%iii^5i5tJDi, 9 5°c-ei o^r B 1SJS$*. ^v^ 

tl 2 0 °C{c: 2 o — h y I' — ^L, Hfci^J 3 5 °c LTD 

E#*J 4 ft; ^ tU-HJSM A- 1 (D^S-eilLfc a 

25 y^7V hW^/VnllMIJ: a - y^/V f ^>MB#B** t & 

^nmmm^mmmjBm i^7^sh. 25ml ©sn^fc^s £ 5 
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pH6. 0, Um 3 5 D Ct?4 8 B#BBRJS £*fco ^(Dfcjfem 
5%, ?/H^l 1. 3%, IRBI6 0. 1%, ^Si^Oi® 

U-tfMsh n n nK8fe^^ij N Hi7kl£ih£ik gc^ 

^Jfe^ijA- 3 

^^/V^ ^ne7$>^Cl 1 (FERM BP-7144) &r 

#/m 1 t ^^t^mmmmmm 1 L^mnxufc 0 * t°$-%mn&mm 

%^PX., 8 5 7519 0°CT|]2 0^iSJS§*> ^V>T120°C^2 
0^f H T^-— V-^U, 35 M 3 5 c C^t^LTDE^4(7)Sftf 

mm 25ml com^- f-^P > 55 fe: ^ ^ p 
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X., pH6. 0, m.&3 5°C-e4 8^|fflKJESS*feo ^©^1^9 
5°CT3 O^^ftofcf s pH5. 0, fil5 0tiCiILfcf, a 

j ^wmmm^frm) zmmwoi f^^mity 3 o oTOt, 

J N ^#ir£fb^X^tfc^*fc&l) ^@^ftl^7-^^fc9 3 Oft 
AB^L N 1 7S|f B 1gj£^*, ^©KJSi^9 5°C(dDiL3 0^^*o 

liLTM 6 0 %©^it^f^7 ^£M^*©@7l^^fc «9 

flx*s#5j 9 0 %-e#/t 0 

15 1%, ^(Di^omW^ 3 . 5 %tf LTU 19 „ MfP^-H-*^ 5ift<£>*!i 

20 I1MA-4 

t 5 % 5 r. 2 0 %<d»?L t L s n *U<:^l£#/vi/ 

•7^0. 1%^0^ N pH6. 5t|ll, a-7?7-f (^p n o^ IT 
9 5 °CX* 1 5 1 2 0°Clcl2 0 #f^— h ^ I/ — 

MA — 3 <D&m-Cft1t a -4 y^/V h ^/V^>^II4^i* a - 
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) &mffimi&vo i t> i o mm^ftz ± 5 j^r^u P H6. o, 

5 iftjj3 5'C4 8l$KKlS§ ; ffco ^^Jft^Sr 9 5°C-C3 O^Wfto 
fcfJK pH5. 0, fiS5 0°C^llLfcf , a -^Vt^ — -tfglj 

io m$a^£%tm) ^iffti ^7^^fc9 3 owoi, i 7Pir B iRf& 

£^ ^©g)Si^9 5°C}clJP^L3 0£-PH*ofc^K ^*PU, 
LT#^tl5l«^, tSilfot, HI^WO 

15 WfeS «9 , ^>3^-^3 4. 2% N StEt6 2. 

20 

MMMA- 5 

^^riy^^mm h c r- 1 3 1 0 (n a m 

25 #5. 4 cm©^f 7"^ f#§^ry V^i*7^4*i^«Ls E 
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o N ffiWi&fflffifctt LT 5 v / v %Mk.s - fclZ 6 0 °C<DWl7K^ S V 

simizWiis^ww^Mb, »sauT, ai^iaitiSi^^rttSrJKJiBUR 
^^^^a^it) 7 0 ftifB^^^^, siati 

c m 2 ©SSliKiTieJiLfco it^i:IWlB#}-8 5 °C © ^ jH f^^^^ ± 

H^l!)oo, 10B#r H m^^*> felft^l^TL, SI 3* Hit 
5 7^ 6 ^7K^ft«&*Sr#fc„ 
15 *p°p^ itTntt^^^TfS < , 7?/*/V^ = /vgjS^fi" Ll^< 

tt\ M*Bfc&£ih JMBfc&^K FnSCafc&jSU glTK^lh^J, gc^K U 

20 ffifi, mm&^if^mm.m.mi^mi-mm-v^ & 0 



mMfflA- 6 

3t^l»SSllr^®#£££i&L N tilt, ^^KS^^^^Sr^W^ 
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9 0 %cD^I2g;|g£r-^LTV^Co 

5 ffU AtfJ&Jjfc^T:/* s> * Iriltfco *7r* 
n >J II id T » # L T g|t :ffc E I* 5 7b m. 6 ^ ?X A * & # fc o 

*v V -ik&mtf. MBfeBfc&#K fls,*3fcft*!U i&®Bfc&£!U Si*B£ifc 

^Jfe^jA- 7 

TK^ASrH^^fc 9 5 5 %<£>iw-e#fc 0 

*p B ntt, ®l&Vom V 9 8 %^±^i^MS^^ElS5 7Z>M6^7k*&A 

tt> ssfeafc&aK ssfeafc&au m*V5±m, %mm, m 

25 ^T^IJ{-flJfflT?t 5 0 
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mmmA-s 

rrtt 5- ^hj i. ow/v°/ 0> y^-^-^y^^o. iw/v 

%s y V^— ^ MJ^A • 12 0 . 0 6 w/ v % „ ijftBfe* 5 ?' %y 
5 57 A • 7 7X^0. 0 5w/v% s XtfTki^&fcSiftfrJ&J&S:, §13 
OL©77-^y^-i^20LAilt> 12 1°C, 2 0^M|l, 
Ltiag 2 7°Ct LfcfK US* 6 O^jfeKJpfCaftlfc^f- 
^Pt^toCl 1 (FERM BP-7 14 4) 
II v/v%lrilL N 1^2 7t, pH6. 0^17. 0}£f£t>O 
10 O, 7 2 0#rBlii^,M#J#* bfe 0 ^©fll^l 2 1^, 2 0^M 
fM«Lfc|£, ft^lL, St^HtU ■=£ tf> _L tit «r HURL, Sic, 

20 iftM^O^^K^ 5 7!;^ 6 ^7K^ H B 0^feo T , «5ntt^fii 
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MMMA- 9 

rtf-As* t*7/K;V7N7 5 (FERM BP-7591) 

5 S FlUSrJ^Tl&StiiiL, #J1 8 LGDi#^«$t£r|I]Ifcb, Kiel, 

^©Ii5rUF|ll«t, *f§Wc7) a -y y-^/v b ^/W^n»14 

W£/m 1 £ ^t?itlig£»»*) 8 0 0 ml £rH]l|Xbfc 0 i: 5 % ^ Z 

10 i)Di, pH6. 5i£p^L, if (jSo B o^ f^— 

6 o lJ N y tf?*k®i) ^r«^^7-A^fc «9 o . 3%Jn^L, 9 5°c-ei 

5 ^IWKJfc #cv^ 1 2 0°C|:2 0 h ? i/ — ^ 3Efc 

a^bfda --r y-^/v h ^//vnif^^^i ^ a -y y-^/v 

15 te^gf* &^tf»^BS^$£&»«&@^4& 1 ;'7^S «9 0 . 4 ml (D 

^7 !) 3 ^{i x. -> pH5. 5, H$51tt48 

NPHSK/S^fco ^©R^I^9 5°CT'3 O^FIf*ofcf, pH5. 
20 0 , 5 0 0 C^fjg^ a - ^nV^-f^PJ (fgp^ IT h 7 

1 A S fc »9 3 0 0 ^fi^P x.^ 2 4 Bt^gCJ^ £ i*r, ^id =x T 5: 

*mj&%0 1 ^7 A^fc 9 2 0 SMMJ*., 1 7BH1K£$t, -^©^^ 
25 9 5 °C^^]R^ L 3 0 ^*|lb s ifcifi L T# 6> *b 5 « 
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5 Srfr&oT, #^EIfffi^W®^^«^U> ISM It, p£3£ 
feiLt, »^Eg^#^*^rMM^@^^i^fc«9lIX^^l4 5%T 

15 liii 0 

y /v^, a ^ # — f PtM>;l/^Al 9 ( F E R M B P — 7 5 
fco S FJIjl^fflV^Tf^llf^ifi L> ^ 1 8 L <D m^BWi % HJJfc 

20 /^|I4«|15. 2^/ml <ta—fyv;I/bW«i 

m&2 3 . o wft/rn i i: ^■^nmmmmmm 1 l%hhixl^ 0 

25 2 «fc 5 i^tJXL, 9 5tf 10^|1^^> 

-C 1 2 0 °CK 2 0 f ^ :/ H(-lt) 4 0 ti^i^ltD 
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H6. 0, 4 0 °C-e 4 8 BfP^J^ £^:fc 0 ^ (D&mm £r 9 5 °C id 

10 3%, I^E|30. i&fb&IJ-!^ iiS^f^^, 

& , e1p r p if #a«a^^ it m #J ffl # s „ 

15 Hifc0!|B-l 

^SiA- 7 ©^fet?#^i!t^iais 5 75 s 6 -^?k^m> o . 8 ms^is 

✓nJ ) 0. 2fi*§|5, a-^ynV/^T^V'K (m#*»*tt^^^ 
*±IS5c> j^p n n ^ TaG7^"M ) 0. 01 fifiSP % $3 XXP-L -7 7 
20 ^/>f/V-L-7i=/l'77 = i / ^f/H^7/V (jSjpp^ T7 7s</V 

f-Aj ) o. o l SJtSPSr*&— J^JB-a* fiWIt^ltTlH 
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10 5o 

15 5 75^ 6 #tK^^ 2 fift^P, *3 h Wnp-^ 

^p n p«, ^ ^ ^ ^ - , j»3fe&#-e, f&?fiiitt, fg^ny— © 

20 

1WJB-4 *P^M?L 

m?L 100 m&u^mmmA- 5 ^^^/cmtKraff 5 jb^ e ^ 

TlDltlL, ^^IS7 0%iJlilL, SltitSlLTlfp 
=>7, if^p^lc^T^lJ^^J^T't So 
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5 Ml^^lS^s I£««tl T%%z*V =*J ) 5 0S*gpSr7Kl, 1501 

*gM-^#?L, 6 5 °CT? 3 0 ftm&W 4 0^1^1, ^ tM^ 

ftSi^ot, fL^m©^^-^— ^3 OMg&ffi^U 3 7°C-e8 

mm a- 7 5 t^m 5 o saihk 

15 m7k^^^/>^ h—/^ i o ma^, m?k^ ^^mo . 6 5itu, y 

^=f^0. 1 filr^s 2 - O - a - ^ /V n ^ ;l/ - L - 7 7 n /V ^ y i 

^mmmmiim^it^^, mmum4 o°c t ^tit^i«A- 5 

M&MX\ i&^vi V —(Di?^—^ t LTi^ B B pttljtc7)ilSV^(Dl?fe5 0 
25 A 
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4 0fifi& x ^i^tlti^^^^iil^L, HIP 2 8 0 ft*£|3 
£rj&U*.TSI#U ^tL^^HfLfc^fL 1 , 0 0 0 ftigfl Sd^JP x. , 



10 ^3=3 1/— b 

4 (D ^ \z. m c x mvz m m i -a 7x1^ di 5 0 Misp 3r m# u t 1/ ^ 

20 nU-Cf 33i/-h^Ltfffi^fc§ 0 



7 o nffiFiiA- i (D^m-vnr^m^mm-^^n^ 50m 
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5 HiiB - 1 0 fcAy 

TzlM. ^ m If-a fV7>7^5 *5 J: TfTk 4 £r M x. T#k#& b , 

10 ^tb^^i<Z)^7^^^/V^rJn^To^feAy^^§ t^V^ J; 5 ^f* 9 Jh 

15 ^JfeM B - 1 1 

- i (D^m-^nt-m^mm^^M 1 mft§p*5 j;t;ii7- ko. i 

MMMb — 12 Ais 

1*1 l , ooo mftfcPfc^iki 5 **gflfc> XTFffimtr v v 3 

25 ioo m^x iwja- 5 <d 
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5 3 K 

/N^^a-fsj ) iSA*M-, ^Jfa^ilA — 6 o^St#fci^Ei 
tb, 5 O *fc-C»JBE*£j!fcU, WHtt^/f K^#fc„ *p B p^jiL* 

iliB- 1 4 ^*0F3t 
15 4IP^biltfclPt^7W- f»IfflT6 0 75^6 4°c-e 

20 ^#fc 0 

25 

mmwB - 1 5 ^^^ij 
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^X(dbl*j^ i £ asp it *j it, mm 2 5 (D^mi^mcxnt^ 

^WiVzmW 5 7Z/ig 6 -^7K3^A«&*Sr#fc„ 
5 5 fiftgBfcl, *j£i§; 9 0 M&U, M//NP-7^7kM2lt 

#*±#D!(IK^ a G^*-< V 0. 5 fiil?^^ LT?£ 

^p b 0 », ^x©^ 19 ^gr^-tf, Ammcomi^i 0 0 jbmi 0 , 00 
i m*£i3, fyt^^ y -t y v 1 o ^u^j^ij^ig* 

25 H^JB - 1 7 
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wja- 6 (Djjm-c&ft&mmm 5 6 ^-tk^s^* 100s 
10 wtfr* 200 mmn, f^^n 270 si^p, mrnwL 209 it^, 

^ V t? J* 4 JtftflK 5 V 0 . 0 111^5, L-T^n/HfySt 

#*bfc^l&^-Cfe3 0 1 15 0 »I 3 0 0 ml (DTkKj&m b 

HWJB - 1 9 |e£lJ 

r * tr y ^ 5 0 msgMzi^j&feflsj a- 7 (D^-^-e#fc^^izg» 5 75m 

25 fcfJK S$£t£fi§oT*T<£«Bfc: £ 9 fTm ITJI § 5 . 2 5 mm, 1 IS 6 

• s o m S (Dmm&mm^t-o 



WO 02/10361 



PCT/JPOl/06412 



150 

^JiMB - 2 0 

5 111 5 0mg©*i^SiiL, £ tbicHJfe^jA - 7 

2 015) 2 11^, ?k 3 0 * /^^ 2 5 m*§|5*5 J; t*Bfe<fb^ * 

^ 3 mm^fabtezTWttfm&m^xtifcmm-Mi&m 2 3 0 m g 
**eHr*L. #^x% m^m^mm5jbm.6^^^nm6 5 mass, 

15 hima- 7 <z>#sfe-c#fcamrasi 5 t^m 6 <s 1 00s 

*§|5*3 iVv^ b—X 3 0 0 fiiSM-, 3 >>Sf 3 m&&&Mte\sfr* 
# J —7V 5 0 S * *B 3* JH L, lino w/ v %7°7P^ VtR^JR 

2 0 OliSliyBx:tML> iIS<Z>Mt>\ f+tftfeSr^-r^Mfcf&ifc/H 
#3S<£r#fc 0 *p n p^, SHfcEBNz: £ 0 a * ? S —7i/(DMWt%®j 

20 ill, ^B#^{t:^/i>^v^lSp R p{ffij^l:<^i^v^#m-efe5o 

25 jSliJh^iJffl^iitt 
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/V rr fc" ^ / V/V- ( 1 -> 3 ) — a — D — it As nt°7/V/V- ( 1 -> 6 
) - a - D — ^/V 3^77^- ( 1 -» 3 ) — a — D — ^/V 3^7/ 

10 -f^tz { ^ 6 ) -a-D-^/V3f7;^- ( 1 -» 3 ) - a - D — 
Jf/V a \f ? S */ A* — ( 1 -> 6 ) — a — D — ^VV ( 1 -» 

m.te&&m. p b pMM> if7KPj&it^ij, sfcjeau ist^j. 



25 
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m * <o m ffl 

1^it5££ Lto-l, 4 ^/^ n ^ f t 5 ^/V n - 7 S^-g ^ 

^ h y ^> 75 n.^^^ Miy, 75P-7, 7 5 
15 2®^_h»^®-t?feStS^Ot£HB 1 3S;£?ctefF§ 2 iifE«© a 

( 1 ) &m 

20 #l7B*S©^t^t LTa-1, 4 ^>=> W^lrftS ^ 

a-1, 6 ^M^^f L, £ ^^3Stg*^J^^^^^« 

5££ LTa-1, 4 ^ /l^=i v//^^ft5 JT/Uzi— ^m-Br^tf 3 ^ 
25 _h©®®^r^^i-5 

(2) ft^A 
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SDS-M^ftftia»), 1 7 4, 0 0 0^1160, 00 

(3) mm& 

r y?* ?^ ^^^mnfammK x v > P ifa3. 8jjs7. 8^ 

(4) M5gS.££ 

pH6. 0, 6 0 ^-F^K^-e, fa 4 0 7b m. 5 0 °C(^fSfflrt ^MiiM 

pH6. 0, 6 0^ig£t\ lmMCa 2+ #ftT, 84 
10 5 °C<7>fEHi^c:^3l&^^W1-<5 0 

pH8. 4. 6 0 6 0 °C^^il?US^^T-r 5 0 ^fcfci, 

pH8. 4, 6 0 ^^Rfi^^ 1 mM C a 2+ #ftT^ 6 5°Ci^lI?fi 

(5) llpH 

15 3 5°C, 6 0^F B 1K£t\ P Hfa6. 0 75^8. 4 ©ffiffi f*] MMil 

p H^ft5 0 

(6) MS^tt 

P H6. o. 6 o ^p^^^i~6^#-e, fa 4 5 < C£AT{J:ia£E£JtJB6 

20 pH6. 0, 6 0^f B mif5|#t\ 1 mMC a 2+ #4f, fa 5 

pH8. o, 6o^f B mjft5i#-e, lis steiTi^^^ 

pH8. 0, 6 O^im^tS^ttT, 1 mMC a 2+ #$ET\ fa 6 

25 o °c j^t Kum^ fern ^tt5 0 

(7) pH§£j£te 
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4°C, 2 4l^i##t5^#T% pH#*)4. 57511 0. 0 (£>f£ffl 
5. iB^tJ*^*3lt 5E?IJSf 1 > M^m^- 5 751 7 N ffi^lJS^l 1 

75i i 4 % *s j:tj«ia^i## i 8 lu^tr ^ y mm&ifa bm\%ft% 1 ® 

5 2 @J^_LOlB^J$r^i~ 3, If 3&Of£ffl 1 751 4 G9^-f ti^fclB 

6 . C a 2 + 33 £U«Mn 2 + <D^|4 ^ ^ #5 J; t*/£ fcte$tJ3Hb 

^Sff^ofSHlif 1 rl751if 5 Jgtf^-ftLtfMcfBtft© a y^/^ 

15 T#fett5J#*^^b^ It^OfEH^ 1 751 7 <Z)V^-f tb^idfB^^ a 
20 M3t^^c 

10. /^^7V^ sfn}?^^/V^ (B a c 

illus globisporus)C9(FERM BP-71 
4 3), s^^-/VJ^ sfn }f^^;V^ (Bacillus globi 
sporus)Cll(FERM B P - 7 1 4 4 ) , /^/V^ ? 
25 n bf ^ /K/V^ (Bacillus globisporus)N75 
(FERM BP-7591), £ f£-£ *L 6> <£> "C 5 If * <D 
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11. T7V^ X2/<? m<D'$k&m^^ TA/7sVis*9 9— jfU tr 
/K/1^5;^(Arthrobacter globiformis) A 
19 (F E RM B P - 7 5 9 0 ) % £ it te^ <DWMWX* fo 5 8&3fc CO 

12. ^3S7C*^O^^il^:^ L-C a - 1 , 4^3i//I/^^f 
1"5 yVl^ — 2 ^_h<50^®^r^-^Tl-5^^^> It^OfSH 

10 t§a 

N D-^^^f— ^ N D — "Vy ^ N D-77tV-^, D — 7 

— > D-/i/3-7, l — y/v^— y ^JV — cl — >f fls =r — ^ ^ 
15 y ^/V- /S — yVl/=3 — N-T-tr^/vyVv^ f- ^ FWnp-7, 

— ^ , y y ir /i^, -^/i^^ 7K ^ y f — ^ y ^ N ^ j: 

U«L -T^ fe3gfc£*b5 1 ®*7h« 2 ffiJ^ _L(Z)g:^#:*# 

20 1 2fflit(D a -yWn ^7V^#KJS^feo 

14. #3S7G^©f£l^$l:££ LT a - 1 , A^TfV^l/^^^ 

n i mibrnm 7 m<D^-rthfaKmm<D a - 4 y^w h^v^ngg 
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15. ^m5h^W»<Dm^m^b IT a - l , 4yVl^ WVf£-^3r^ 

16. ^3Stu5N^<D|^^«^:^ Lt a - 1 , 4 ^/v=i V/v^-^Sr^r 

Mi^n-i£j!$if it, :©a-^yv/n •^/^^^-^r^^i-s a - ^r y 

;VbW«ii^fffi§*T#btl5t^^P {->6) -a-D 
-7>nt"7y^- (1-^3) - a-D-^>3t°77^- (1 
15 -» 6 ) - a — D - 3t'7;WV- ( 1 -» 3 ) - a - D - ? 7V =3 bf 

(l->} ©#5grSr^r-rsS^ffl*t, £fcfci:£;H<Sr^ 

17. ^l7C*S©^«S;tLTa-l, 4^a^i^it 

fete 2®^Ji©f*Jt^fc5ffl3£<7)f-£|gjil 1 6 Tlf2*(Z)#^Ggi, ^7c 

18. ^I^SC^tSiiLTa-l, 4 WH^SrW 
25 Iff 1 3®75M^ 7II<DV^T^7)M-IB*<^ a - J V^JV hV/U^3fI 
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As Y iy^m^mm t &itm Z^txnbtiZD-J ? n {^6) -a-r> 

- tf/V nfyy is As — (1-^3) - a - D - ? As =i t° 9 s> 1/ As ~ ( 1 
5 6 ) - a — D - >fAs nt°7 7^^- ( 1 -> 3 ) — a — D — ^Vl^ 3 fc° 

9 Sis As- (i-»} <7)«it^^-r§#^Eglt^ ^ftil<z>lf R£rl3-^ 

f> -7^ — M/MtT, #btb5f--r^n {^6) - a -D- ^ = 
fcT^/VA'- ( 1 3 ) - a -D -JfAs^ J is- As — ( 1 -> 6 ) 
1 0 a-D-^>3t°7 / ^/^- (1^3) -a-D-^atf?;^ 

1 9. s^eis, izfc.n~th&^t?mii^, -t^w {->6) -a 

-D-^3t°7;WW- (1-^3) — a — D — ^/P nt^/V/V- 
(1^6) - 05-D - ^/V n t? 7 / V/V - (1^3) — a — D - ^ As 

2 0. f>f { ^ 6 ) — a - ID- IT As =1 ¥ 9 J is /Is - ( 1 -» 3 ) 

— a — D — ^/V 3t 0 7 7^- ( 1 -* 6 ) — a — D — ^/P- 3^5;*/ 
20 /V- ( l -> 3 ) -0-0-^3^7;^- ^t#5t^r^"-r 

25 2 1. #3 % ^ ^ T3 { 6 ) - a - D - ( 

1 3 ) -a-D-^/l/nt^; vW - ( 1 -» 6 ) -«-D-^>n 
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lf7/^- (1^3) — a -D-^/V=i t°7 J is A*— ( 1 -* } <D$i 

^Vl' nfyy WI'- ( 1 -> 3 ) — a — D — FA' 3t°7 7 WI'- ( 1 -» 
6 ) - a - D - ^Vl' 3tf7/^- ( 1 -> 3 ) — a — D — ^/P =r fcf 7 

5 yv/v- (1-*} oflUtSr^r-fsat^EgttFi-g'TKjfeift^ as^t**?^ y 

U { -> 6 ) — a — D — //Vn t'7 y V/V — ( 1 -> 3 ) — a - D - A* 
nt°7; v-/^ - ( 1 -> 6 ) — a — D — iTVl' 3t" 7 yi/;v- ( 1 -> 3 ) 

- a -D t°7 / ■Wl'- (l-»J ^#at^^i-5^#;EIIM7K 

22. twi^i^§r 

23. SI** Eg f->f ? n {->6) -a-D-yWra 

15 f7/^~ ( 1 -> 3 ) — a — D — ^/U alf?/^- ( 1 -> 6 ) - 
a - D - ^/V a fcT 9 7 VA' — ( 1 -> 3 ) — a — D — i^/V 3^9/^ 

- (1— } ©«3tSr^fi-5ai^EgttFfc fctt^ ^>a-7 N -^/vh- 

20 ^SrW-t-S^^a — ^m^ft^ 3 E*_b<z>ttMKfl»&3fifft5 l 

2 4. ^5S5c*^<^^^a^i LT a - 1 , 4 iy/^^^^ 
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#fc>*T,5, f-^f^p {-»6) / ( 1 -» 3 

5 ) — a — D — jTVV - ( i _» 6 ) - a — D - 7 As =i If 7 / 

(l-»3) -a-D-^>nt°7y ^fifatSrW 

2 5. ^l7C*S©^M^ilta-l, 4^/V3>';V^%f 
fete 2«J^_h<7)^K-efe5ft^c7)$-51Sm 2 4 3HB«cW#^Eg|S, 

2 6. ^^A-^jR^fe^r/^^n^^ m^WL&m^ 

15 &5tt3fc<£>f&fflf|2 4Tjf£fcttfil 2 5 ^|3«<7>Si>t£E3ft, * te £ ti 

2 7. /^;v^M^lt5t4fe^, /<^7Vy ^ntfx^/v^ ( 
Bacillus globisporus)C9(FERMBP 
-7 14 3) , s<^-/Vy ^nt^*°;V7 (Bacillus g 1 
20 obisporus)Cll(FERM BP-71 44) , s<=^/U 
y tfn i?ytf/Uy (Bacillus globisporus) 
N 7 5 ( F E RM BP-7591) , ^ It te %z fh © ^ ^|Sfc 6 

2 8. — Jg09$fc^%#^ r/^^^^^^— If ^ 

25 73/ 5;^. (Ar throbac ter globiformis)Al 
9 (FERM BP- 7 5 9 0 ) N * fc <D T? & 3 ft &<D ft 



WO 02/10361 



PCT/JPOl/06412 



160 

-T 5: 7— if , 7 ^ *3J:t^a -7/Vn iX^-if ^ bilfcf 

i mtztz.te2msx±(Dmm&i / Em ts&tim, bm, 

y ao-a^ j; zftrn m^^m^ hmi-tnz im^t^ 2 

30. « y-^/v h ->/^m^mm^, Tm^mit^m^m.^^-r 
10 5^3PfT?s>s - 1 t-r^m^^mmm 1 e js % iis^fci* 

( i ) ftm 

15 ^^fT 5 ^^=3— ^II^S^ 3 J^_L(D|SH^ a-^y^/i^bV 
;«^^1>Sf5iaoT, {->6) -a-D-^>nt°7 

/V/V- (1^3) - a - D - sftV =i ^ 7 vW- (1^6) — a — 
D - ^/V nt°7; V/U* - ( 1 -> 3 ) - a — D - ^/V 3^7/^- ( 

20 (2) 

S D S — ^Vl/ttMi^lbife^ «fc 9 % $J 8 2 , 0 0 0 ^71^ b ^ 
7Z?1E$-J 1 3 6, 0 0 0 h ^(^fOTl^H^^-ftSr^l-So 
(3) 

7y7t7-f >"a^HM#cSij?S(3l J; 15 x p I jft 3 . 7 7^ 
25 pl^)8. 3 ^tSfflF^}-#S^Sr^i^ao 
(4) MiiM^ 
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pH6. 0, 3 0^f B 1RjS©^frT}-^V^T^ |]4 5°CJ5 

(5) SlpH 

3 5°C, 3 0^|1KJS©^ttTtfeV^T, pHfi5. 5 Jb 
5 IpH^6. 5 ©fSfflrtmSSp HSr^ffSo 
( 6 ) Mgc^tt 

p, H6. 0, 6 0^P H 1f*^t5^fr-C\ 1^14 5°C^Ti-ta 

(7) pHg£tt 

10 4°C, 2 4 B#f H 1ftjtt§*#t\ pH$j3. 6 751^lp H 

10. 0©ifflrttgtpHi^ff5 o 

15 Jt<Z) a - y y-r/V b V/VlfP^fc ^ ^ = JSKSP^ £r4«#J 

a - D - yW nt°7/ V /V - ( 1 -> 3 ) - a — D - yVW 3t°7/^ 
- ( 1 -> 6 ) — a — D — i^/V n t°7 7 y /V— ( 1 -» 3 ) - a — D - ? 

3 2. SM&SrfcMb** J; t* KMS ft; L DE2 0^T© 

25 3 3. $»$r$)Jft*5 £tJ?/;£fcf»ft Lfc^Ky It*« 1 7 
<7^T tlfa\Z.JRl&<D a -y y ^r/V h */ )V yW =t *3 i TJ* a 
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if, j8-T^7— if, r 5 =7— if *3 a - iffis^ *s ? — if 

5 ijf3£of£HfB 3 1 Jf^fctefi? 3 2 rSIB*^f--f * n {->6) -a-D 
-^Vnlfyy - (1^3) -a-D - ^ /U =i K° 7 / is A> - ( 1 
-» 6 ) -a-D - ^/V nfyyWV- ( 1 -» 3 ) - a — D - iTW n tT 

10 3 4. 5£i-> JKfes Jfrift* *7^^ n«r f^?7-f- 

ti-<5ff3fc<£>$£ffl$g3 1JJ75M^3 3 ^m^tL^i;iiEite<Z)##:E:ff , 
* fc itL £ ^ © M 5£3f& o 

15 35. -?-.xf ^ n {-» 6 ) -a-D-^;Vnt°7/^;V- ( 1 -> 3 ) 
— a — D — Jf7V =3 tT ^ / - ( 1 -> 6 ) - a — D — ^VV 3t'7 7^ 

/V- (l-»3) -a-D-^afy/WP- ( 1 -> } ©Hit^Wi - 

z>m$kmm&, mj&yo% 930 w/w%^ji^^DTv^ijf*cDiSH 

20 £?^«^#it^feo 

36. t/f {-* 6 ) -a-D - ^A' ^k°77 WV- ( 1 -» 3 ) 

-a-D-^/Vnt'y/V^- ( 1 -> 6 ) - a- D- ^/V a tf 9 / i/ 
/V- (l-»3) -o-D-^atf?;^- (l->} ^#3t^r^i- 
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37. spinas, mm&m%m^zzkte<*mwifaib&mtsiktii'b 

&mmx*$>z> - t %¥?mt-t ^mM<Dmmm 3 1 ^x^m 3 3 ^ibs 
( 1 ) tfsJH 

# j£ 7n5fc SB 81 5££ LT a - 1 , 6 ^>3^;VgA|. 
10 iTL, i0^l5c*ffi^^^^i^i tta - 1 , 

/Vfe^^ttfSJS^ioT, ^"^^^ {->6) -a-D-^/Vnt'7 
7 (1^3) — a - D — ^VV nt°7/ vW — (1-^6) — a - 

D-^/V^ t°7 / is /V — ( i -» 3 ) — a — D — ^Vv = fc° 7 / ;V — ( 

15 ©#3tSr^ri-5SII^Bgttf^^fifei-So 
(2) 

s d s - ^fwmm^tb^}- £ t> , 8 2 , 000 iT/V h ^ 
75^^) 1 3 6, 0 0 0 ^Vv h ^(Dfirtfc^^iSrttSo 
( 3 ) 

20 Tisy* 9^ i/^^m^famm^ <t t> > p 11^3. 775^ 

(4) Milfi^ 

pH6. 0, 3 0 #ra^JE&<Z>&#Tfc*3V>T, *xl 4 5 °C 75 
5 0 'fcOtSffiftKiSai&fiSr^i-So 
25 (5) ^JlpH 

3 5°C, 3 0^KKJ^^^#T(C*3V^-C, P Hftl5. 5 75 
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(e) um&mm 

pH6. 0, 6 0 frmten-tZtkit-Vs & 4 5 tJ^Tfcffl 

5 (7) p Hgc^t* 

4°C, 2 4Rtf B m#f5^ttt\ pH$j3. 6BiipH 
10. 0 (Dmmfo fc^gp H^^r^i-S 0 

n { 6 ) — a — D — 3^7;^- ( 1 3 ) — a — D — t? ?\> 
10 nt'yy^- ( 1 6 ) - a - D - If/V 3 t° 7 / VVV - (1^3) 

4 0. i^-^ ^ a {-*6) - a / v'/V- (1^3) 

- a - D - iTVV =t fc° ^ / - (1^6) - a- D- ^/V =t ^ y V 
15 /V- (1^3) -a-D-^>nt°7/^- (l-»} © *H 5t £ ^ i~ 

gfTkl^iht*. @j£B&itte, f£Wt£, gc^tt, (til^it <z>J|{±m 

ihft, mn^fcffiitm, m&wm&ffiikvk, mm^im±^, mm&, 
^esci^K m.&&&M, &ia?k&m, m*®Jtm. 

25 3 9 ^fa«<Z)ffi^% 0 

4i. mj&m^ &&tfo, ihm&&tc.femm&^fo&m*<Dmmm3 



WO 02/10361 PCT/JP01/06412 

165 

4 2. i^-^^n {^6) -a-D-/;l/3f7/^- ( 1 -» 3 ) 
- a - D — =i fc° 7 / "WV - ( 1 -> 6 ) — a — D — ^/V 3t°7/^ 
/v- ( 1 -» 3 ) — a -D- ^/V=i tf9 J is A*— (l->} ©filatSr^Ti- 
5 S^^E3J|SSr@^fe^ «9 0 . 1 w/w%m-b^W^rbfefcft*^tElll 
M3 9«J5^4 1 iI^^-rtb^^fB^cDm^^o 
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SEQUENCE LISTING 

<110> Kabushiki Kaisha Hayashibara Seibutsu Kagaku Kenkyujo 

<120> a — Isomaltosylgluco— saccharide— forming enzyme, its preparation and 
uses 

<130> W0854 

<150> 233, 364/00 
<151> 2000-8-1 

<150> 234, 937/00 
<151> 2000-8-2 

<160> 19 

<210> 1 
<211> 9 
<212> PRT 

<213> Bacillus globisporus 
<400> 1 

Tyr Val Ser Ser Leu Gly Asn Leu He 
1 5 
<210> 2 
<211> 10 
<212> PRT 

<213> Bacillus globisporus 
<400> 2 

He Asp Gly Val Tyr His Ala Pro Asn Gly 
1 5 10 

<210> 3 
<211> 10 
<212> PRT 



WO 02/10361 



PCT/JP01/06412 



2/6 

<213> Bacillus globisporus 
<400> 3 

He Asp Gly Val Tyr His Ala Pro Tyr Gly 
1 5 10 

<210> 4 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 4 

He Asp Gly Val Tyr His Ala Pro 
1 5 

<210> 5 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 5 

Asp Ala Ser Ala Asn Val Thr Thr 
1 5 

<210> 6 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 6 

Trp Ser Leu Gly Phe Met Asn Phe 
1 5 

<210> 7 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 



WO 02/10361 



PCT/JP01/06412 



3/6 

<400> 7 

Asn Tyr Thr Asp Ala Trp Met Phe 
1 5 

<210> 8 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 8 

Gly Asn Glu Met Arg Asn Gin Tyr 
1 5 

<210> 9 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 9 

He Thr Thr Trp Pro lie Glu Ser 
1 5 

<210> 10 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 10 

Trp Ala Phe Gly Leu Trp Met Ser 
1 5 

<210> 11 
<211> 9 

<212> PRT 

<213> Bacillus globisporus 
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<400> 11 

His Val Ser Ala Leu Gly Asn Leu Leu 
1 5 

<210> 12 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 12 

Asp Phe Ser Asn Asn Pro Thr Val 
1 5 

<210> 13 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 13 

Tyr Thr Val Asn Ala Pro Ala Ala 
1 5 

<210> 14 

<211> 8 

<212> PRT 

<213> Bacillus globisporus 

<400> 14 

Tyr Glu Ala Glu Ser Ala Glu Leu 
1 5 

<210> 15 
<211> 6 
<212> PRT 

<213> Bacillus globisporus 
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<400> 15 

Asn Trp Trp Met Ser Lys 
1 5 

<210> 16 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 16 

Thr Asp Gly Gly Glu Met Val Trp 
1 5 

<210> 17 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 17 

Asn lie Tyr Leu Pro Gin Gly Asp 
1 5 

<210> 18 
<211> 13 
<212> PRT 

<213> Arthrobacter globif ormis 
<400> 18 

Ala Pro Leu Gly Val Gin Arg Ala Gin Phe Gin Ser Gly 
1 5 10 

<210> 19 

<211> 10 

<212> PRT 

<213> Arthrobacter ramosus 

<400> 19 
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Asp Thr Leu Ser Gly Val Phe His Gly Pro 
1 5 10 
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